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Abstract 
There is limited research into the prevalence of depression in the deaf population.  Results 
are inconsistent and research has been hampered by the use of measures not specifically 
designed for individuals who are deaf.  Deaf adults, who use Australian sign language 
(Auslan) to communicate, may not have the spoken and written language skills in English 
that are required to understand standard psychological measures.  The aim of this research 
was to adapt and validate a measure of depression, the 9 item Patient Health Questionnaire 
(PHQ-9), for deaf Auslan users.  Following established guidelines, an Auslan version of 
the PHQ-9, that was conceptually equivalent to the original measure, was produced.  A 
community sample of 34 deaf adults, who use Auslan to communicate, and 278 hearing 
adults, were recruited from the Australian population.  Deaf participants completed an 
Auslan online survey that included the Auslan version of the PHQ-9 and a previously 
adapted measure, an Auslan version of the Depression Anxiety Stress Scales-21 (DASS-
21-Auslan).  Hearing participants completed a written English version of the online 
survey.  The Auslan version of the PHQ-9 demonstrated good internal reliability.  
Concurrent validity was established using the DASS-21-Auslan, with significant 
correlations found between the two measures.  Principal components analysis identified a 
single factor structure for the Auslan PHQ-9.  Differential item functioning was examined 
using a parametric technique (ordinal logistic regression) and a non-parametric kernel 
smoothing technique (TestGraf).  No evidence of item bias was found.  This research has 
provided promising results for an Auslan version of the PHQ-9 as a culturally appropriate 
measure for Auslan users.  The Auslan PHQ-9 has the potential to provide mental health 
practitioners and researchers with a more accurate method of assessing and monitoring 
depression and depressive symptoms in deaf adults who are Auslan users. 
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The World Health Organisation (WHO, 2017) estimates that 360 million people 
(5.3%) worldwide suffer from disabling hearing loss.  A hearing loss is classified as 
disabling if it is moderate, severe, or profound, with the level of loss measured by how 
loud a sound must be before it can be heard.  In Australia, it is estimated that up to 20% of 
the population suffer some type of hearing loss (Vicdeaf, 2010b).  Of these, 34%, or 
approximately 1.6 million Australians, suffer a disabling hearing loss (Access Economics, 
2006).  
Three key factors contribute to the effect that a hearing loss has on the individual: 
the severity of the loss, the time of onset, and the communication demands facing the 
individual at the time of their hearing loss (Access Economics, 2006).  The severity of the 
hearing loss is measured by the range of sounds that can be heard, from low to high 
frequency (hertz), and the volume at which they can be heard (decibels).  The severity of 
the hearing loss affects the amount of useful speech sounds that can be understood (Access 
Economics, 2006; Vicdeaf, 2010b).  Separating individual sounds can be difficult which 
makes voices hard to identify.  Additionally, loud sounds and background noise may be 
hard to tolerate (Australian Hearing, 2014b).  The degree of a hearing loss can be 
categorised as mild, moderate, severe, or profound (Australian Hearing, 2014a; WHO, 
2017).  When a hearing loss is severe to profound, speech at a normal conversational level 
is unable to be heard without the help of some type of hearing device, such as a hearing aid 
or cochlear implant.  Even with aided assistance, those with a profound loss may derive no 
benefit at all from hearing aids or other devices (Australian Hearing, 2014a).  
The second factor, the time of onset of the hearing loss, refers to whether the loss is 
prelingual or postlingual.  A hearing loss that occurs later in life, after language is 
developed, is referred to as postlingual (Access Economics, 2006; Australian Hearing, 
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2014c).  Individuals who suffer a postlingual hearing loss are presented with a significant 
change to their lifestyle which may affect personal, social, and professional relationships 
(Jambor & Elliot, 2005), and leave them with a sense of loss (Luey, Glass, & Elliott, 
1995).  Prelingual deafness is defined as a hearing loss that is either present at birth or 
occurs in early childhood, typically prior to the age of 3 years, and usually before the onset 
of language.  When hearing loss occurs before the age of 3 years, the ability to identify and 
localise environmental sounds is compromised and information such as language, social 
skills, and general knowledge, which would normally be acquired through hearing speech, 
is hindered (Access Economics, 2006; Deaf Australia, 2013).  Because speech cannot be 
heard, language acquisition and development are compromised (Power & Leigh, 2000; 
Wallis, Musselman, & McKay, 2004).  This means that many prelingually deaf children 
will have difficulty acquiring spoken language naturally, but instead need interventions 
that aim to support language acquisition (Kushalnagar et al., 2010).  This differs from deaf 
children raised with a native sign language who acquire elements of this language in a 
similar way and at a similar rate to that which hearing children acquire speech (Johnston & 
Schembri, 2007). 
The third factor that contributes to the effect that a hearing loss has on the 
individual, relates to the communication demands faced by the individual at the time of 
their hearing loss.  Communication demands are at their highest from birth until 
approximately 6 years of age (Access Economics, 2006; Vicdeaf, 2010b).  The period 
from birth up until 3 years of age is considered to be a critical period for language 
acquisition (Du Feu & Ferguson 2003).  During this period, hearing children are exposed 
to a language rich environment and learn to communicate with relative ease (Deaf 
Australia, 2013).  In children with a prelingual, severe to profound hearing loss, however, 
language deprivation is a major concern.  The use of hearing aids or cochlear implants may 
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not provide sufficient aided assistance to allow the natural acquisition of spoken language 
(Deaf Australia, 2013).  Access to an indigenous sign language has been shown to improve 
language acquisition (Deaf Australia, 2013; Marschark, 1993).  With more than 90% of 
deaf children born to hearing parents (Cornes & Wiltshire, 1999; Deaf Australia, 2013), 
however, access to an indigenous sign language is not always available and language 
deprivation may occur (Glickman, 2009).  
In combination, high communication demands, prelingual onset of deafness, and a 
severe to profound hearing loss put the individual at greatest risk of language deprivation 
(Glickman, 2009).  This may impact the ability to communicate which has the potential to 
affect cognitive and social development (Cornes & Wiltshire, 1999; Leigh, Corbett, 
Gutman, & Morere, 1996; Whyte & Guffrida, 2008).  Compromised communication has 
also been associated with an increased risk of mental health problems in deaf adults 
(Fellinger, Holzinger, Beitel, Laucht, & Goldberg, 2009; Fellinger, Holzinger, Sattel, & 
Laucht, 2008; Hadjikakou & Nikolaraizi, 2008; Wallis et al., 2004) including depression 
(Kushalnagar, Bruce, Sutton, & Leigh, 2017; Sheppard & Badger, 2010).  
The quality of communication deaf children share with their parents has been 
linked to their subsequent mental health problems.  A 15 year longitudinal study of 57 
severe to profoundly deaf children found that the method of communication shared 
between deaf children and their hearing mothers had implications for the children’s 
subsequent mental health in adolescence (Wallis et al., 2004).  Mental health profiles were 
healthier when there was an early, ongoing method of communication shared between 
mother and child.  Further, in a sample of deaf adolescents with an average age of 14 
years, a higher quality of life and lower reported depressive symptoms were significantly 
correlated with the strength of their communication with parents (Kushalnagar et al., 
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2011).  It was reported that the mode of language (sign, speech, or a combination of both) 
was not as important as the fluency with which the language was shared.  
Consistent with this, communication problems have been cited by some deaf adults 
as one of the main causes of their mental health problems (Sheppard & Badger, 2010; 
Steinberg, Sullivan, & Loew, 1998).  In a study of 54 deaf adults whose preferred method 
of communication was American Sign Language, 39% of participants attributed 
communication difficulties to problems ranging from violent behaviour to substance abuse 
and depression (Steinberg et al., 1998).  In a qualitative study, which explored the lives of 
nine deaf adults through in-depth interviews conducted in sign language, communication 
barriers were also perceived to be a precipitating factor to their diagnosis of depression 
(Sheppard & Badger, 2010).  
In summary, disabling hearing loss is widespread and its effect on the individual is 
determined by the degree of their hearing loss, the time of onset of the hearing loss, and 
the communication demands experienced at that time (Access Economics, 2006).  
Individuals with a severe to profound, prelingual hearing loss experience the greatest 
communication difficulties (Cornes & Wiltshire, 1999; Deaf Australia, 2013).  Without an 
adequate method of communication, they are at increased risk of psychological and 
emotional problems including depression (Hadjikakou & Nikolaraizi, 2008; Kushalnagar 
et al., 2011; Sheppard & Badger, 2010; Steinberg et al., 1998; Wallis et al., 2004).  
Depression  
Depression is one of the most common mental health disorders worldwide.  It is 
estimated to affect 350 million people, with unipolar depressive disorders ranked as the 
third leading cause of the global burden of disease in 2004 and anticipated to be the 
leading cause by 2030 (WHO, 2012).  In 2007, figures from the National Survey of Mental 
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Health and Wellbeing (Australian Bureau of Statistics [ABS], 2008) revealed that 4% of 
Australians suffered from depression.  Subsequent figures in Australia’s Health Survey for 
2011 to 2012, listed depression as a common long term condition, reported to be 
experienced by 9.7% (over 2.3 million) Australians (ABS, 2013). 
A number of depressive disorders are listed by the American Psychiatric 
Association in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5; 
American Psychiatric Association [APA], 2013).  These disorders are characterised by the 
presence of a sad, empty, or irritable mood as well as somatic and cognitive changes that 
influence the ability to function (APA, 2013).  The most prevalent depressive disorder is 
Major Depressive Disorder (APA, 1994, 2000, 2013; Barnhill, 2014).  Diagnosis requires 
the presence of at least five of a possible nine symptoms that occur nearly every day, last 
for two weeks, and impair an individual’s normal functioning (APA, 2013).  These 
symptoms include depressed mood; lack of pleasure or interest in usual activities; weight 
gain or weight loss or an increase or decrease in appetite; a change in sleep patterns 
(insomnia or hypersomnia); psychomotor retardation or agitation; fatigue or loss of energy; 
feelings of worthlessness or guilt; inability to concentrate or make decisions; and thoughts 
about death or suicide (APA, 2013).  
Symptoms of depression may become chronic or recurrent and the degree to which 
they impact on an individual’s ability to function depends on the number and severity of 
symptoms (Beutler & Malik, 2002; WHO, 2012).  Depressive episodes may range from 
mild, where daily activities can be limited to some extent, to severe, where the ability to 
function normally is significantly impacted (WHO, 2012).  Depression has been shown to 
impact work performance and increase absenteeism (Lerner et al., 2009) and is associated 
with a decline in general physical health (Moussavi, 2007).  The link between depression 
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and chronic disease, including coronary heart disease, is well documented (Gholizadeh, 
Davidson, Haidari, & Salamonson, 2014; Lichtman et al., 2008).  Depression is also 
associated with suicide and suicidal behaviour (Berman, 2009; Hawton, Casañas i 
Comabella, Haw, & Saunders, 2013). 
A diagnosis of depression can be difficult to establish because of the variety of 
ways in which symptoms can interrelate, how long symptoms last, whether symptoms are 
recurrent, and because depressive symptoms may be indicative of other disorders (Beutler 
& Malik, 2002).  There may also be difficulty defining the term depression depending on 
what is considered normal in the social and physical environment of the individual 
(Dziegielewski, 2002).  For example, an individual’s cultural background may play an 
influential role in their experience of depression, their help-seeking behaviours, and their 
ability to manage depression (APA, 2013).  This experience can be further impacted if 
their cultural background places them in a linguistic minority (Beck & Alford, 2009; 
Gholizadeh et al., 2014; Karasz, 2005).  Indeed, the DSM-5 (APA, 2013) states the need 
for cultural sensitivity when working with cultural minorities and advises that the 
assessment of mental disorders may need to be undertaken within a cultural framework.  
These cultural considerations may have implications for deaf adults, given that a 
proportion of the deaf population identify as part of a cultural minority.  Historically, two 
theoretical models of deafness exist – medical and cultural (Decker, Vallotton, & Johnson, 
2012).  Those who follow the medical model take a pathological view of deafness, 
defining it as a disability, or a medical condition that requires intervention and treatment.  
The goal of treatment is to enhance the quality of residual hearing through the use of 
hearing aids or cochlear implants.  Intensive speech and listening training is encouraged to 
facilitate integration into the hearing community (Deaf Australia, 2013; Ladd, 2005; 
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Reagan, 1995).  In contrast, those who support the cultural model view deafness as a point 
of difference, defining it as a trait rather than a disability.  Deaf people who follow the 
cultural model describe themselves as members of a cultural group, the Deaf community 
(Vicdeaf, 2010a).  This community shares many characteristics of other cultural 
minorities, including a shared history, endogamous marriage, a network of organisations, 
and a shared language (Preston, 1995; Reagan, 1995; Slegers, 2010).  Language is an 
integral part of deaf culture, with members of the Deaf community sharing an indigenous 
sign language that is unique within each country.  Australian sign language is known as 
Auslan (Johnston, 1989).  Individuals who identify as part of the Deaf community are part 
of a cultural and linguistic minority.  The term Deaf (capital D) is used to refer to the 
community and individuals who identify as members of the community.  Although the use 
of Auslan is an integral characteristic of those who identify as members of the Deaf 
community, not all Auslan users identify as Deaf.  The term deaf is used to refer to 
individuals with an audiological loss of any degree who may or may not use Auslan. 
To summarise, a number of factors make it difficult to diagnose and manage 
depression, including the variety of symptoms, how they interrelate, and their impact on 
the individual’s ability to function.  The experience of depression can be further 
complicated by cultural differences (APA, 2013).  As part of a cultural and linguistic 
minority, the Deaf community may find their experience of depression particularly 
challenging and confusing with screening, diagnosis, treatment, and management 
potentially compromised by misunderstanding and misdiagnosis due to cultural and 
linguistic differences (Steinberg, Barnett, Meador, Wiggins, & Zazove, 2006).  
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Depression in the Deaf Population  
Depression is a widely researched topic in the general population.  By comparison, 
however, research into depression in the deaf population is not extensive.  Depression 
research within the prelingually, severe to profoundly deaf population is particularly 
limited with studies indicating that depression is especially difficult to identify and assess 
in this population (Briffa, 1999; Connelly, Rose, & Austen, 2006; Fellinger, Holzinger, & 
Pollard, 2012; Hansmann, Saladin, & Fraser-Mendez, 2010).  The lack of research also 
means that older studies are often referenced, the results of which may not be as relevant 
now as when they were first undertaken (Ainger, Romero, & Feldman, 2010).  
Early research revealed higher rates of mental illness and longer psychiatric 
hospital stays for deaf patients than hearing patients.  There were also high rates of 
misdiagnosis reported (Vernon & Daigle-King, 1999).  Symptoms of depression were 
often thought to be a direct result of deafness and problems with communication were 
sometimes misinterpreted as signs of mental illness (Denmark, 1985; Denmark & 
Eldridge, 1969; Hansmann, et al., 2010).  
There were additional problems that existed with these early studies.  Participant 
groups within these studies combined deaf adults and children in the same sample, despite 
likely differences in their experiences, and at times hearing children of deaf parents were 
also included (Denmark, 1985; Denmark & Eldridge, 1969; Schlesinger & Meadow, 
1972).  The age of onset of deafness was not always specified, and prelingually and 
postlingually deaf individuals were included in the same sample (Denmark & Eldridge, 
1969; Robinson, 1978; Schlesinger & Meadow, 1972).  This may have compromised 
results, given that subsequent research has shown prelingual and postlingual experiences 
of deafness are quite different (De Graaf & Bijl, 2002; Jambor & Elliot, 2005; Luey et al., 
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1995).  Poor literacy among deaf patients and little or no experience of sign language 
among mental health professionals created communication barriers with the potential for 
misdiagnosis (Vernon & Daigle-King, 1999).  Finally, the results gleaned from these 
studies were specific to mental health patients and therefore may not be generalisable to 
the wider community (Connolly et al., 2006).    
Although this early research was limited, it drew attention to the communication 
inadequacies faced by deaf individuals and highlighted that deafness was primarily treated 
as a pathology, with no consideration given to the cultural characteristics of the population 
(Vernon & Daigle-King, 1999).  Psychological measures used in these early studies were 
designed for a hearing population with English language fluency.  As the literacy problems 
faced by the deaf population became apparent, such as lower average reading age 
(Charrow & Fletcher, 1974), an attempt was made by researchers to adapt existing 
standardised measures.  
The revision of the Beck Depression Inventory (Beck, 1967) to approximate a 
fourth to fifth grade reading level was an attempt by researchers to assess depressive 
symptoms more accurately (Leigh et al., 1988).  This revised depression measure was used 
in a study in which hearing college students (n = 112) were randomly assigned to complete 
either the original or revised version of the Beck Depression Inventory, while college 
students with a prelingual, profound hearing loss (n = 102) completed the revised version 
only (Leigh et al., 1988).  Similar results were obtained from the hearing students for the 
original (M = 7.71, SD = 7.28, α = .89) and revised measure (M = 7.82, SD = 7.22, α = 
.87), with internal consistency for both versions consistent with the figure of .86 reported 
by Beck (1967) for the original measure.  This provided evidence of the reliability of both 
tests for a hearing population. Mean scores for deaf participants on the revised Beck 
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Depression Inventory were significantly higher (M = 10.03, SD = 5.44 α = .66) than scores 
for the hearing college sample, indicating more symptoms of depression in the deaf sample 
(Leigh et al., 1988).  Reliability of the revised measure was lower in the deaf sample (α = 
.66), with item total correlations lower overall in this group. Reliability of the revised test 
for a deaf sample could be regarded as poor given that an internal consistency of between 
0.7 and 0.8 is the recommended minimum for a research tool, with 0.7 considered modest 
(Nunally, 1978; Nunnally & Bernstein, 1994).  The researchers suggested that the nuanced 
nature of the response scale may have created difficulties for those deaf participants not as 
fluent in English. 
Further analysis of the Leigh et al. (1988) data indicated that mild depressive 
symptoms were evident in 51% of deaf students compared to 33% of hearing students, 
while moderate or severe depression was indicated in 8% of deaf compared to 7% of 
hearing students (Leigh, Robins, Welkowitz, & Bond, 1989).  The researchers concluded 
that deaf students showed an increased vulnerability to mild depressive states but not to 
more severe depression. The research was limited to 18 to 25 year old college students and 
therefore could not be generalised to the wider deaf population.  The researchers 
acknowledged that at the time of this study, the revised Beck Depression Inventory was a 
newly developed instrument that required further tests of validity and reliability and results 
should be viewed cautiously. 
The revised Beck Depression Inventory was subsequently used in a study by Watt 
and Davis (1991).  They compared profoundly deaf students (n = 50) at a residential deaf 
school with hearing students (n = 60) at a small junior high school.  Results showed that 
deaf students (M = 10.52, SD = 5.59) reported significantly more depressive symptoms 
than hearing students (M = 6.59, SD = 6.04).  A score of 10 or higher, indicative of mild 
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depression, was scored by 50% of deaf participants compared with 20% of hearing 
participants.  While the results were similar to Leigh et al. (1988), generalisability was 
again limited.  The cut-off scores and category classifications for the original Beck 
Depression Inventory (Beck, 1967) were again used, although not validated for the newly 
revised version or for use with a deaf sample. 
While using an instrument modified for the deaf population was an attempt at more 
reliable estimates of depression, it was still only suitable for those with a level of 
understanding of written English.  Individuals whose first language is a sign language may 
have limited fluency in English (Charrow & Fletcher, 1974; Fellinger et al., 2009; Power 
& Leigh, 2000; Slegers, 2010). To address this, some studies used interviews conducted in 
sign language to examine depression in community samples (De Graf & Bijl, 2002; 
Werngren-Elgstrom et al., 2003). 
DeGraaf and Bijl (2002) conducted 523 face to face interviews with prelingually 
and postlingually deaf adults using two measures of mental health status, the General 
Health Questionnaire (Koeter & Ormel, 1991) and the Symptom Checklist-8D (Fink et al., 
1995).  In the prelingually deaf group (severe to profound hearing loss before the age of 3), 
they found 27.1% of men and 32.4% of women showed symptoms of mental distress.  By 
comparison, available data from a Dutch general population study (N = 7076) showed 
lower rates of mental distress in men (22%) and women (26.6%).  DeGraaf and Bijl 
concluded signs of mental health distress were higher among the deaf group than in the 
general population.  Communication difficulties, low self-esteem, and difficulty accepting 
their hearing loss were all identified as factors that increased the likelihood of mental 
health problems (DeGraaf & Bijl, 2002).  There were, however, limitations to this 
research.  This study did not explore rates of depression in isolation: instead a measure of 
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mental distress was recorded by assessing depression and anxiety in one questionnaire.  
Another limitation concerned the recruitment of 16 deaf adults as interviewers.  Although 
sign language skills were required and interview training was given, they were not 
qualified interpreters.  Subsequent research has indicated that even when using qualified 
interpreters, changes to translation can occur between interpreters (Sheppard, 2011).  
Finally, the validity and reliability of the translated measures was not established. 
Sign language interviews were also used to measure depressive symptoms, 
subjective well-being, and insomnia in a Swedish study of prelingually deaf men (n = 19) 
and women (n = 26) over the age of 65 years (Werngren-Elgstrom et al., 2003).  Mild 
depressive symptoms were reported in 31% of participants, with one participant reporting 
severe depressive symptoms.  The Geriatric Depression Scale (Sheijkh & Yesavage, 1986) 
was used to measure depressive symptoms and all interviews in the study were conducted 
by one person, thereby reducing potential biases in administration that may be caused by 
multiple interpreters (Sheppard, 2011).  The internal consistency of the signed version of 
the Geriatric Depression Scale was 0.76 and within the recommended range for a research 
tool (Nunally, 1978; Nunnally & Bernstein, 1994).  There were, however, limitations to 
consider.  Although nearly one third of participants reported depressive symptoms, the rate 
of insomnia was high at 73%.  Depression has previously been shown to be highly 
correlated with insomnia in hearing adults (Roberts, Shema, Kaplan, & Strawbridge, 
2000).  Given that nearly three quarters of the participants in the Werngren-Elgstrom et al. 
study indicated that they suffered from insomnia, it is possible that the incidence of 
depressive symptoms was higher in this sample than would typically be expected.  
Participants in the study were over the age of 65 years, which makes it difficult to 
generalise these findings to the wider deaf community. 
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In an effort to compare the mental health of deaf and hearing adults in a larger 
community sample, an analysis of the results of two separate studies, one of the general 
population (N = 42,815) and one of the deaf population (N = 431), was undertaken (Kvam 
et al., 2007).  Analysis of the data revealed significantly more symptoms of depression and 
anxiety in deaf respondents than hearing respondents.  Using a three item Hopkins 
Symptom Checklist (Tambs & Moum, 1993), common to both studies, Kvam et al. found 
that deaf respondents’ risk of experiencing mental distress (feeling fearful, feeling 
hopeless, feeling blue) was significantly higher than that of hearing respondents.  Two of 
these items, “feeling hopeless” and “feeling blue”, relate specifically to depression.  To the 
statement “feeling hopeless”, a response of quite a bit or extremely was recorded by 21% 
of deaf respondents and 4% of hearing respondents.  To the statement “feeling blue”, a 
response of quite a bit or extremely was recorded by 20% of deaf respondents and 2% of 
hearing respondents.  Both prelingually and postlingually deaf adults were involved in the 
study, however, the researchers found no statistical difference in the three item Hopkins 
Symptom Checklist scores between prelingually and postlingually deaf adults (Kvam et 
al., 2007).  The study by Kvam et al. (2007) relied on self-report questionnaires, however, 
the researchers acknowledged that some questions may have been susceptible to 
misinterpretation by deaf participants.  Although a Norwegian Sign Language version of 
the questionnaire was made available to deaf participants, this was informally taped by a 
deaf social worker, not validated, and accessed by only 20 participants (Kvam et al., 2007).  
Despite these limitations the researchers concluded that the differences in results were so 
great they were unlikely to be caused by methodological differences alone. 
Of the existing research with prelingually, severe to profoundly deaf adults, there is 
some evidence that indicates they experience similar rates of depression to the hearing 
population (Diaz, Landsberger, Povlinski, Sheward, & Sculley, 2013; Fellinger et al., 
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2005b).  Other research, however, has revealed rates of depression in deaf adults that are 
significantly higher than hearing adults (Kvam, Loeb, & Tambs, 2007; Leigh, Robins, & 
Welkowitz, 1988; Watt & Davis, 1991).  Factors such as a higher incidence of childhood 
sexual and physical abuse (Kvam, 2004; Vernon & Miller, 2001), social isolation due to 
communication barriers (Werngren-Elgstrom, Dehlin, & Iwarsson, 2003), and a lack of 
emotional support (Sheppard & Badger, 2010) have been suggested as likely causes of 
depression in deaf adults.  Inconsistencies exist, however, in findings related to the 
prevalence of depression.  There are suggestions that research into depression in the deaf 
population is unreliable.  Selection bias and a lack of standardised testing methods have 
been raised as common methodological problems (Connolly, Rose, & Austen, 2006; Øhre, 
von Tetzchner, & Falkum, 2011; Rostami, Bahmani, Bakhtyari, & Movallali, 2014).   
An attempt to elicit more detailed information from the deaf population has 
resulted in a number of qualitative studies being undertaken which focused on depression 
(Sheppard & Badger, 2010) and broader mental health issues (Prior & Conway, 2008; 
Whyte & Guiffrida, 2008).  While these studies have provided an invaluable insight into 
the experiences of individual deaf people, they do not allow us to gauge the prevalence of 
depression and depressive symptoms within the deaf community.  In fact, the wider deaf 
community has rarely been investigated.  Previous research has often used convenience 
samples selected from local deaf clubs (Fellinger et al., 2005a), deaf universities (Leigh et 
al., 1988; Leigh et al., 1989), and deaf residential schools (Watt & Davis, 1991).  Further, 
the data that are obtained from the deaf population are typically referenced against hearing 
norms, that is, normative data obtained from a hearing population, which may not 
accurately reflect the deaf population. 
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In Australia, little research on depression exists within the signing deaf community. 
Therefore it is difficult to gauge the prevalence of depression in prelingually, profoundly 
deaf adults in the wider deaf community.  A thorough search of the literature to date 
suggests there is no research in Australia that specifically examines depression in 
prelingually, profoundly deaf adults and therefore no existing normative data on this 
population.  
In summary, research into depression in prelingually deaf adults, particularly in 
Australia, is limited and the research that does exist may not be representative of the 
prevalence of depression within the deaf population.  While improvements in research 
methodology have been noted, the evidence base is still regarded as small, with inadequate 
assessment methods, selection bias, and unmatched comparison samples a concern 
(Connelly et al., 2006; Øhre et al., 2011).  The heterogeneity of the deaf population in 
combination with the lack of research means that comparison studies between subgroups 
are few.  Given the existence of a unique sign language within each country, the research 
that does exist is often very specific to the region within which it was undertaken.  A 
method of assessment for prelingually deaf adults in Australia, that allows accurate 
information regarding depressive symptoms to be obtained, has the potential to improve 
clinical and research outcomes for this population. 
Culturally Appropriate Measures in the Deaf Population 
There is a need for valid, reliable, and culturally appropriate measures of 
depression for deaf adults to enable accurate assessment of the deaf population (Pollard, 
2002).  Accurate measures enable us to engage in research that will support evidence based 
practise and facilitate precise assessment and monitoring of mental health.  Inadequate 
assessment methods have been cited as one of the factors responsible for the 
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inconsistencies in depression prevalence rates among the deaf population (Connelly et al., 
2006; Øhre et al., 2011).  Self-report measures, in the form of written questionnaires, are a 
common form of psychological assessment, widely used with hearing and deaf populations 
in clinical practice and empirical research. There is an assumption, however, that an 
individual undertaking this form of assessment can read and comprehend the English 
language.  Literacy levels among deaf adults are consistently reported as being well below 
the hearing population (Charrow & Fletcher, 1974; Fellinger et al., 2009; Svirsky, 
Robbins, Kirk, Pisoni, & Miyamoto, 2000; Zazove, Meador, Reed, & Gorenflo, 2013).  
Australian research supports these findings (Power & Leigh, 2000; Slegers, 2010).  
Research has indicated that deaf children gradually fall behind their hearing peers as their 
schooling progresses (Garrett, 2008).  Subsequently, many prelingually deaf adults do not 
have the language skills that are required to understand standard psychological measures 
(Cornes, Rohan, Napier, & Rey, 2006; Munro & Rodwell, 2009; Pollard, Rediess, & 
DeMatteo, 2005). 
A further limitation of written questionnaires is that for many prelingually deaf 
adults, English is not their first language.  Instead they may use sign language to 
communicate (Slegers, 2010; WHO, 2017).  Indigenous sign languages have no written 
form, with each expressed as a three dimensional visual-spatial language (Charrow & 
Fletcher, 1974; Cornes & Napier, 2005).  Sign languages differ between countries, 
although, some share similar origins (Fischer & van der Hulst, 2003).  Auslan is the sign 
language of the Australian deaf community (Johnston, 1989) and is officially recognised as 
a separate language (ABS, 2016).  Many assume Auslan and spoken English are two 
methods of employing the same language and that writing will overcome communication 
problems.  Auslan and English are, however, two different languages that share words but 
employ a different grammatical structure (Furlonger & Rickards, 2011; Slegers, 2010).  
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Many English concepts, idioms, and phrases are meaningless to deaf people who have 
Auslan as their first language (Cornes & Brown, 2012; Cornes et al., 2006; Johnston & 
Schembri, 2007; Munro & Rodwell, 2009).  A number of countries, including Australia, 
also have a sign supported version of their spoken language.  In Australia, Signed English 
was created for use by deaf children in the education system as a way of duplicating 
spoken language (Johnston & Schembri, 2007; Slegers, 2010).  Sign-supported languages 
are considered by some to be artificial languages as they have been devised, rather than 
allowed to develop naturally as with spoken English or Auslan (Johnston & Schembri, 
2007).     
It is difficult to obtain exact figures for the number of Auslan users in Australia.  
Estimates of 16,000 (Hyde & Power, 1992) and between 5,000 and 10,000 (Johnston, 
2003) have been reported.  The Australian census for 2011 listed 9,723 Australian sign 
language users, which was a sharp increase from the 2001 figure of 5,306 and the 2006 
figure of 6,944 (Willoughby, 2013).  Changes to the way sign languages are reported on 
the Australian census, as well as campaigns to encourage reporting of Auslan use, may 
result in more accurate figures (ABS, 2016).  Despite Auslan being the first language of 
many deaf Australians, there are few psychological measures that have been adapted for 
Auslan users.  This is also true of other countries, where adapted measures are rarely 
available for sign language users (Moore, Wright, Moore, Ogden, & Rogers, 2013; Rogers, 
Young, Lovell, Campbell, et al., 2013).  
Several approaches have been initiated to provide sign language users with 
adequate methods of psychological assessment.  One method has been to provide 
interpreters to assist deaf adults when completing diagnostic or screening measures in 
written English.   In Australia, government funding for Auslan interpreters has been 
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provided since 2004, however, there are shortages of qualified interpreters and delays 
when trying to access services (Slegers, 2010).  In addition, interpreters differ in their 
professional and personal experiences and it is possible for individual changes to occur 
within each translation raising questions of reliability (Moore, et al., 2013; Sheppard, 
2011).  The use of interpreters to facilitate research can bring particular problems 
including additional time and expense, the need for additional training of interpreters, 
scheduling difficulties, and participants requesting their own interpreter, and substitution 
or inclusion of extra words in the translation (Sheppard, 2011). 
Another method for providing sign language users with culturally appropriate 
assessment options has been the development of new measures.  The Deaf Acculturation 
Scale (Maxwell-McCaw &, Zea, 2011) is a measure of cultural identity for deaf 
populations.  The Signed Paired Associates Test (Pollard et al., 2005) is a test of learning 
and memory, administered in sign language, for individuals who are deaf. These two 
measures have been successfully developed specifically for deaf adults who use American 
Sign Language.   
An alternative to developing a new test involves adapting an existing measure for 
use with the target population (Smeijers, van den Bogaerde, Ens-Dokkum, & Oudesluys-
Murphy, 2014).  This allows well-established and validated measures to be adapted 
(Beaton, Bombadier, Guillemin, & Ferraz, 2000; Haug, 2012).  Evidence outlining best 
practise in translation from spoken to signed language was initially not extensive, 
therefore, researchers turned to spoken language translation for guidelines when adapting 
tests (Beaton et al., 2000; Guillemin, Bombadier, & Beaton, 1993; Hambleton & Patsula, 
1998).  Although still a relatively new area of test adaptation, a strong research base is 
building which outlines best practises for adaptation of tests into sign languages (Mason, 
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2005; Montoya et al., 2004; Moore et al., 2013; Munro, 2010; Rogers, Young, Lovell, & 
Evans, 2013; Smeijers et al., 2014).  
Test adaptation describes an entire process, of which translation is an integral part, 
but which recognises cultural as well as linguistic differences (Haug, 2012).  The first step 
in the process of adaptation of a questionnaire is the forward translation, where the 
questionnaire is translated from the source language, for example, English, to the target 
language, for example Auslan (Beaton et al., 2000; Mason, 2005; Rogers, Young, Lovell, 
& Evans, 2013).  It is important that native users of the source language are used for this 
translation as they are more attuned to nuances of the language and understand the cultural 
aspects that may be relevant (Mason, 2005; Smeijers et al., 2014).  In the case of a sign 
language, it is preferable for a bilingual native signer to be used, that is, someone whose 
first language is the native sign language but who is also fluent in the source language 
(Mason, 2005; Montoya et al., 2004; Rogers, Young, Lovell, & Evans, 2013).  This may 
be a deaf person, however, bilingual native signers may also be individuals who are 
hearing, but have been raised as the children of deaf parents.  They are in the unique 
position of being bilingual and bicultural, meaning that they are fluent in both the source 
and target language, and accepted as members of the deaf community (Preston, 1995; 
Singleton & Tittle, 2000).  The use of two or more forward translators ensures the 
accuracy of the translation.  Knowledge of the subject matter is also valuable and ensures 
that the intended meaning is not lost in the translation (Hambleton & Patsula, 1998).  
Following the forward translation, the translated questionnaire items are then 
filmed and a back translation is undertaken by a qualified interpreter with sound source 
and target language skills.  This interpreter should be blind to the original questionnaire so 
they are not influenced by preconceived expectations (Moore et al, 2013; Munro, 2010; 
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Smeijers et al., 2014).  A team or panel, which includes the researcher and translation 
team, then reviews the original and back-translation to clarify the intended meaning of the 
questionnaire and reach a consensus on a final version (Montoya et al., 2004; Moore et al., 
2013; Smeijers et al., 2014).  The aim is to achieve conceptual equivalence rather than 
linguistic equivalence.  While linguistic equivalence requires a word for word translation, 
conceptual equivalence allows different words to be used provided the meaning remains 
the same, allowing a single construct to be discussed in both cultures (Mason, 2005; 
Montoya et al., 2004).  
The change in modality from a written to a signed questionnaire has implications 
for the administration of the adapted measure.  While a written language translation is 
presented in the same form as the original, a sign language adaption of a questionnaire is 
presented on video by an interpreter.  Concerns that the choice of interpreter might 
influence the way participants respond have been raised (Rogers, Young, Lovell, & Evans, 
2013).  To address this concern, researchers used focus groups and an expert panel to 
examine issues of agency and establish characteristics that were important to deaf 
individuals in the presenter of the video.  They concluded that if the presenter was 
experienced, confident, and fluent in their signing, other considerations, such as age or 
gender, were irrelevant (Moore et al., 2013). 
A final recommended step in the adaptation process is the use of pilot or focus 
groups to review the completed version of the translated questionnaire (Moore et al., 2013; 
Munro, 2010; Rogers, Young, Lovell, Campbell, et al., 2013).  This may involve the 
questionnaire being presented to a group of deaf adults in the format in which it will be 
administered to participants.  The group should reflect the diversity of the deaf community.  
It has been recommended that a focus group include expert and lay members to ensure that 
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the language used is able to reach a diverse population from a wide range of backgrounds 
(Beaton et al., 2000).  Fluency, style, and dialects may vary within a particular sign 
language (Moore et al., 2013; Rogers, Young, Lovell, & Evans, 2013) and this is apparent 
in the Australian Deaf community where Auslan literacy may differ amongst deaf adults, 
and variations in some signs occur between states (Johnston & Schembri, 2007; Schembri 
et al., 2009).  
As well as following well-established methods of adaptation, specific ethical 
guidelines have been established for conducting research with cultural minorities to ensure 
that the cultural integrity of the process is upheld.  The DSM-5 (APA, 2013) states the 
need for cultural sensitivity when working with cultural minorities and provides a 
framework for the systematic assessment of cultural categories.  Within the cultural 
context of the deaf community, basic ethical obligations have to be applied with care.  For 
example, assurances of confidentiality may be difficult to uphold within a cultural minority 
like the deaf community where members are known to each other.  It is also important that 
researchers confirm that consent documents presented to deaf participants are fully 
understood to ensure their consent is truly informed (Pollard, 2002). 
Ethical guidelines have been established to evaluate the suitability of psychological 
measures for testing and research with deaf people.  Pollard (2002) recommends that five 
elements be considered in order to judge the appropriateness of psychological measures.  
First, the purpose of the test should be ethically and statistically appropriate for the 
research or counselling question being examined.  Second, the task instructions should be 
provided in a manner that is fully understood by deaf participants.  Third, the nature of the 
test items or research tasks should consider the sensory, cultural and social abilities of deaf 
participants.  Fourth, the modality required for responses needs to be taken into account so 
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that English idiom is not apparent.  Finally, a standard scoring method that is suitable 
across all demographic groups should be applied.  
The adaptation of existing measures into sign language requires a careful process 
of translation and the incorporation of ethical guidelines to provide linguistically and 
culturally appropriate measures.  Newly adapted measures then require analysis to 
establish validity and reliability (Mason, 2005; Munro & Rodwell, 2009; Rogers, Young, 
Lovell, Campbell, et al., 2013; Rogers, Evans, Campbell, Young, & Lovell, 2014). 
Ensuring the newly adapted measures are valid and reliable allows the distribution of 
scores to be confidently mapped within the population.  By establishing the normal 
distribution of scores within a population, individual scores can be referenced against 
others from that population (Groth-Marnat, 2009).  Normative data for standard 
psychological measures are generally obtained from hearing populations and may not be 
suitable for comparison with a deaf population (Munro & Rodwell, 2009; Rogers et al., 
2014).  Unfortunately, limited research has been undertaken to both adapt and validate 
existing measures for use by the signing deaf population and, therefore, normative data 
from within this population is scarce. 
A British Sign Language adaptation of the Clinical Outcomes in Routine 
Evaluation-Outcome Measure (Barkham et al., 1998) adhered to adaptation guidelines to 
produce a psychological outcome measure that was considered linguistically and culturally 
appropriate for a signing deaf population (Evans, 2008; Rogers, Young,  Lovell, & Evans, 
2013).  In a subsequent validation study (Rogers et al., 2014), the measure was 
incorporated into an online survey and 136 deaf participants, aged 18 years and over, 
completed either a British Sign Language version (n = 47) or an English version (n = 69).  
Analysis of the overall scores for the deaf participants indicated internal consistency was 
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strong for the British Sign Language version (α = .94) and the English version (α = .93).  
These results were referenced against a previous study (Evans et al., 2002) of the English 
version with a non-clinical hearing population (n = 1009) where strong reliability (α = .94) 
was also reported.  Upon examination of the individual domains, some inconsistencies 
were apparent.  The individual domains of Well-being, Risk, and Functioning indicated 
good reliability for the British Sign Language version completed by deaf participants (α = 
.80, .84, and .84, respectively) and the English version completed by hearing participants 
(α = .77, 79, and .86 respectively).  When deaf participants completed the English version, 
however, lower reliability was indicated on the individual domains of Well-being (α = 
.73), Risk (α = .66), and Functioning (α = .79).  The Well-being and Functioning domains 
had acceptable reliability, although lower than the British Sign Language version.  The 
Risk domain, however, showed questionable reliability and these results raised concerns 
for the use of English measures with a deaf population (Rogers et al., 2014).   
The methods used for the British Sign Language adaptation of the Clinical 
Outcomes in Routine Evaluation-Outcome Measure (Evans, 2008; Rogers, Young, Lovell, 
& Evans, 2013) were subsequently used in the British Sign Language adaptation and 
validation of three additional psychological measures (Rogers, Young, Lovell, Campbell, 
et al., 2013).  The measures used were the PHQ-9 (Spitzer, Kroenke, & Williams, 1999); 
the Generalised Anxiety Disorder 7-item scale (Spitzer, Kroenke, Williams, & Lowe, 
2006), a measure of anxiety; and the Work and Social Adjustment Scale (Mundt, Marks, 
Shear, & Greist, 2002), a measure of impairment in work and social functioning.  These 
three measures and the British Sign Language version of the Clinical Outcomes in Routine 
Evaluation-Outcome Measure, were presented in an online survey format to deaf British 
Sign Language users over the age of 16 years.  Participants were divided into two groups, 
Group 1 who reported no mental health difficulties in the past 12 months (n = 88) and 
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Group 2 who reported some mental health difficulties in the past 12 months (n = 25).  
Mean scores for Group 2 were higher across all measures than Group 1, indicating higher 
levels of depression, anxiety, impaired function, and mental distress. 
Due to the small sample size of Group 2, the remaining analyses were undertaken 
by combining data from Group 1 and Group 2 (Rogers, Young, Lovell, Campbell, et al., 
2013).  Internal consistency was examined using Cronbach’s alpha, and good reliability 
was indicated for the PHQ-9 (α = .81), the Generalised Anxiety Disorder 7-item scale (α = 
.88), and the Work and Social Adjustment Scale (α = .88).  Items on the Clinical Outcomes 
in Routine Evaluation-Outcome Measure were used to check convergent validity on the 
other measures.  The anxiety items correlated positively with the Generalised Anxiety 
Disorder 7-item scale (r = .75, n = 95, p < .001).  The depressive items correlated 
positively with the PHQ-9 (r = .68, n = 90, p < .001).  The functioning domains had a 
positive correlation with the Work and Social Adjustment Scale (r = .70, n = 83, p < .001).  
Principal components analysis was undertaken to establish the construct validity of the 
measures.  This identified one underlying construct for both the Generalised Anxiety 
Disorder 7-item scale (anxiety) and the Work and Social Adjustment Scale (functioning); 
however, two components were identified for the PHQ-9.  Principal components analysis 
identified Component 1, which accounted for 42.28% of the variance, and Component 2, 
which accounted for 14.10% of the variance.  A possible explanation raised by the 
researchers was that Items 1 and 4, which fell outside of Component 1, are related to 
motivation.  Although changes in motivation can be a symptom of depression the 
researchers suggested that a cultural explanation could also be possible, that is, the 
challenges faced by deaf people may impact their motivation.  The researchers concluded 
that while there may be two aspects to depression, as experienced by a deaf population 
(Rogers, Young, Lovell, Campbell, et al., 2013), confirmatory factor analysis with a larger 
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sample was warranted.  They concluded that the translations were successful and produced 
three reliable British Sign Language measures.   
The origins of Australian sign language, Auslan, can be traced to British Sign 
Language (Johnston & Schembri, 2007), however, Auslan has developed into a distinct 
and formally recognised language (ABS, 2016).  Psychological measures, therefore, 
require specific Auslan adaptation to be suitable for deaf Auslan users.  In an effort to meet 
the needs of signing deaf adolescents in Australia, Cornes et al. (2006) developed an 
Auslan version of the Youth Self Report (Achenbach, 1991), a measure of adaptive 
functioning and emotional and behavioural problems.  Using established sign language 
translation methods (Fellinger et al., 2005a; Mason, 2005) the Auslan Youth Self Report 
was adapted and administered via an interactive CD-ROM.  Fifty four severe to 
profoundly deaf Australian adolescents aged 11 to 18 years, who were fluent in Auslan, 
first completed the written English version then, one week later, completed the Auslan 
version (Cornes et al., 2006).  Two days later the Auslan version was repeated.  
The researchers predicted that the Auslan version would more accurately portray 
the magnitude of emotional and behavioural difficulties of adolescents.  Data were 
compared to a normative hearing sample (N = 1938) from the Australian National Survey 
of Mental Health and Wellbeing (Sawyer et al., 2001).  Internal consistency for Total 
Problem scores for deaf adolescents was excellent for the English (α = .96) and Auslan (α 
= .97) versions and comparable to the normative hearing sample (α = .95).  Test-retest 
correlations for Total Problem scores for the Auslan version were acceptable (r = .73, n = 
53, p < .001), but lower than the normative hearing sample (r = .87, n = 89, p < .001).  
Cut-off scores used to identify hearing adolescents likely to require mental health 
treatment in an Australian National Survey (Sawyer et al., 2001) were used for the written 
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English and Auslan versions of the Youth Self Report in this research.  The percentage of 
deaf adolescents who had Total Problem scores within the clinical range for the written 
English version (21.4%) was comparable to the normative hearing sample (18.9%).  The 
percentage was much higher, however, when the deaf adolescents completed the Auslan 
version (42.6%).  The researchers concluded that standard written questionnaires may 
underestimate mental health problems in deaf adolescents.  Further, although the same 
group of deaf adolescents completed both the written English and Auslan versions, missing 
data in the English version reduced the number of completed questionnaires by 
approximately half (n = 28).  The high number of missing data in the written questionnaire 
suggests that deaf adolescents may not have the necessary language skills to accurately 
complete psychological measures in written English (Cornes et al., 2006).  
A subsequent study (Cornes & Brown, 2012), using the same participant group, 
reported on the adaptation and validation of the Strengths and Difficulties Questionnaire 
(Goodman, 1997), a measure which assesses positive and negative attributes, as well as 
empathy and pro-social behaviour.  A method of adaptation, consistent with that used in 
the Cornes et al. (2006) study, was undertaken to produce an Auslan version of the 
questionnaire in an interactive CD-ROM format.  A written English version of the measure 
was completed by the participants.  One week later, the Auslan version was completed by 
participants on two occasions, one day apart (Cornes & Brown, 2012). 
The Auslan version of the Strengths and Difficulties Questionnaire was found to be 
a reliable and valid measure (Cornes & Brown, 2012).  Test-retest correlations for the 
overall scores (Total Difficulties) for the Auslan version were significant (r = .84, n = 53, 
p < .001), indicating strong reliability.  Internal consistency for the written version (α = 
.84) and the Auslan version (α = .83) were similar and comparable to a normative hearing 
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sample (α = .80), indicating good reliability.  Cornes and Brown (2012) again examined 
cut-off scores to establish the likelihood of participants requiring mental health treatment.  
Although differences in the subscale mean scores between the English and Auslan versions 
did not reach statistical significance, the percentage of deaf adolescents who had Total 
Difficulties scores within the clinical range for the Auslan version (22.2%) was almost 
double the English version (11.8%).  Researchers again concluded that written 
questionnaires may underestimate mental health problems (Cornes & Brown, 2012).   
The Youth Self Report-Auslan (Cornes et al., 2006) and the Strengths and 
Difficulties Questionnaire-Auslan (Cornes & Brown, 2012) have been adapted and 
validated for use with deaf adolescents in Australia.  Measures to assess the mental health 
of Australian adults who are deaf, however, are limited.  To date only two measures have 
been adapted for adult Auslan users, the DASS-21 (Lovibond & Lovibond, 1995), a 21-
item measure of anxiety, depression, and stress, and the Outcome Rating Scale (Miller, 
Duncan, Brown, Sparks, & Claud, 2003), a 4-item measure of individual, interpersonal, 
social role, and overall functioning.  
The DASS-21 was translated into Auslan as part of a Master’s thesis (Osterstock, 
2002).  Although a method of translation and back-translation using available guidelines 
was followed, no psychometric data were reported.  Subsequent research, undertaken to 
adapt and validate an Auslan version of the Outcome Rating Scale (Munro & Rodwell, 
2009), included preliminary analyses and findings for the DASS-21-Auslan.  Both 
measures were administered via DVD to deaf Auslan users (n = 55) aged 18 years and 
over (Munro & Rodwell, 2009).  The Auslan version of the Outcome Rating Scale was 
also administered to a clinical sample of deaf Auslan users aged 18 years and over (n = 
44).  
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Results for the Auslan version of the Outcome Rating Scale indicated that internal 
consistency for the non-clinical sample (α = .85) was consistent with the recommended 
upper level of 0.8, suggesting good reliability (Nunally, 1978; Nunnally & Bernstein, 
1994).  Internal consistency for the clinical sample (α = .63) was less than the 
recommended lower range of 0.7 and may suggest poor reliability (Breakwell, Hammond, 
Fife-Shaw, & Smith, 2006).  Two considerations, the scale size of only four items and that 
the test was in the early stages of development, may have affected reliability (Nunally, 
1978; Nunnally & Bernstein, 1994).  The researchers concluded that given these factors an 
internal consistency of 0.63 may be considered sufficient in this instance (Munro & 
Rodwell, 2009).  
Analysis of the DASS-21-Auslan scores for the non-clinical sample revealed good 
internal consistency on the Depression (α = .86), Anxiety (α = .84), and Stress (α = .80) 
subscales, and on the total score (α = .93).  Concurrent validity was demonstrated by the 
strong negative correlation (r = -0.59, n = 34, p < .001) between total scores on the Auslan 
version of the Outcome Rating Scale (high scores reflect high levels of functioning) and 
the DASS-21-Auslan (high scores reflect high subjective distress).  Subscale items on both 
measures also showed significant correlations (Munro & Rodwell, 2009).  These results 
suggest that the DASS-21-Auslan is a valid and reliable measure with the researchers 
indicating it provides an important measure for future assessment of deaf adults. 
In summary, while guidelines for cross-cultural, spoken language translations are 
well established (Beaton et al., 2000; Brislin, 1970; Guillemin et al., 1993; Hambleton & 
Patsula, 1998; Wild et al., 2005), signed language adaptation is a relatively new area 
(Mason, 2005; Montoya et al., 2004; Smeijers et al., 2014).  A number of mental health 
measures have been successfully adapted and validated both overseas (Fellinger et al., 
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2005a; Moore et al., 2013; Rogers, Young, Lovell, Campbell, et al., 2013; Rogers, Young, 
Lovell, & Evans, 2013; Rogers et al., 2014) and in Australia (Cornes & Brown, 2012; 
Cornes et al., 2006; Munro & Rodwell, 2009).  To date, the Outcome Rating Scale-Auslan 
(Munro & Rodwell, 2009) and DASS-21-Auslan (Osterstock, 2002) are the only 
psychological measures for adults that have been translated into Auslan.  There remains 
the need for the adaptation and validation of a questionnaire specifically designed to 
measure depression in deaf adult Auslan users.  This would allow deaf Auslan users to 
report symptoms in their native language and may serve to establish accurate rates of 
depression in this population by reducing misunderstanding and misdiagnosis.   
Adapting a Measure of Depression for Auslan Users 
It is evident that there is a need to adapt and validate a measure of depression for 
use by Auslan users.  When choosing a measure of depression it is important to consider a 
widely used measure that would be suitable for adaptation.  The Patient Health 
Questionnaire (Spitzer et al., 1999) was developed to diagnose five of the most common 
mental health disorders (depressive, anxiety, somatoform, alcohol, and eating disorders).  
The PHQ-9 (Kroenke, Spitzer, & Williams, 2001) is a self-report measure of depression 
consisting of nine items that correspond to the nine criteria that are used to make a 
diagnosis of a depressive disorder (DSM-V; APA, 2013).  If any of these nine symptoms 
are indicated, an additional question that relates to difficulties with work, home, or other 
people as a result of these problems is answered.  There is also the potential for just two of 
the questions to be used as a brief screening tool to establish whether a need for further 
screening exists (Kroenke et al., 2001). 
The PHQ-9 (Kroenke et al., 2001) has been validated and recommended for use in 
primary health care (Reddy et al., 2010) and psychiatric settings (Hansson et al., 2009).  It 
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has also been recommended by the National Heart Foundation of Australia (2013) when 
screening patients with coronary heart disease for depression.  The PHQ-9 can be used 
both for assessing symptom severity and for making a diagnosis of depression and its 
brevity and ease of scoring makes it attractive for use in a clinical setting.  
The PHQ-9 has been translated and validated in a number of spoken languages 
including Chinese (Wang et al., 2014), Thai (Lotrakul, Sumrithe, & Saipanish, 2008), and 
Swahili (Omoro, Fann, Weymuller, Macharia, & Yueh, 2006).  The PHQ-9 has been 
successfully used in cross cultural adaptation in populations of Aboriginal people in 
Australia.  Focus groups representing five primary Indigenous language groups in central 
Australia reviewed a number of depression screening measures, with the PHQ-9 
independently chosen by each group as the most suitable for adaptation (Brown et al., 
2013).  The PHQ-9 was translated into Arrernte, Pitjantjatjara, Anmatyerre, Warlpiri, and 
Luritja using a translation and back translation method (Brown et al., 2013).  While it is 
unlikely that the measure will be used beyond localised settings, this research 
demonstrated the suitability of the PHQ-9 for adaptation into a number of specific 
indigenous languages.  As previously discussed, the PHQ-9 has also been successfully 
translated into British Sign Language (Rogers, Young, Lovell, Campbell, et al., 2013).  
Given the evidence of its suitability for cross cultural adaptation, the PHQ-9 was chosen as 
the depression measure to adapt for Auslan users for the current study.   
After an existing psychological measure has undergone cross-cultural adaptation it 
is then necessary to ensure that the psychometric properties of the measure have been 
retained (Beaton et al., 2000).  The psychometric properties should be established for 
individual items and for the entire scale.  This provides evidence that item-total 
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correlations are strong and that individual items reflect the construct being measured 
(Nunnally & Bernstein, 1994).   
Hambleton and Patsula (1998) examined test adaptation across multiple languages 
and cultures. As well as noting the importance of the adaptation process and the need for 
established guidelines to be followed, they highlighted the need for empirical evidence that 
went further than basic tests of reliability and validity.  Factor analysis and methods of 
detecting item bias were vital in establishing equivalence (Hambleton & Patsula, 1998).  
Different versions of a test must be equivalent so that valid cross-cultural comparisons can 
be made.   
When examining the factor structure of newly adapted measures, previous sign 
language adaptations have revealed that even when internal consistency is adequate, the 
underlying structure may be different (Crowe, 2002; Rogers, Young, Lovell, Campbell, et 
al., 2013).  For example, an American Sign Language adaptation of the Rosenberg Self 
Esteem Scale (Blascovich & Tomaka, 1991) by Crowe (2002) found that the internal 
consistency of the adapted scale was comparable to the original scale.  Principal 
components analysis, however, uncovered three underlying constructs in the newly 
adapted American Sign Language scale (Crowe, 2002) in comparison to the single 
construct identified by other researchers (Schmitt & Allik, 2005; Shevlin, Bunting, & 
Lewis, 1995). 
In another example, analysis of a British Sign Language version of the PHQ-9 
(Spitzer, Kroenke, & Williams, 1999) found that internal consistency was high and 
consistent with previous research (Huang, Chung, Kroenke, Delucchi, & Spitzer, 2006; 
Kroenke et al., 2001).  Research across racially and ethnically diverse primary care 
patients has found a single factor structure for the PHQ-9 (Huang, et al., 2006), however, 
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principal components analysis of the British Sign Language version identified two factors 
(Rogers, Young, Lovell, Campbell, et al., 2013). These examples suggest that differences 
may exist in the way adapted questionnaires function within a deaf population and 
highlight the importance of including an exploration of factor structure in any analysis of 
newly adapted measures. There is very strong evidence, however, for a single factor 
structure within the original PHQ-9 (Gilbody, Richards, Brealey, & Hewitt, 2007; 
Hansson, Chotai, Nordstöm, & Bodlund, 2009; Kroenke et al., 2001; Reddy, Philpot, Ford, 
& Dunbar, 2010) and adapted versions (Huang, et al., 2006; Wang et al., 2014). 
In addition to tests of reliability, validity, and factor structure, this research 
examined the issue of measurement invariance using differential item functioning (DIF) to 
determine whether item bias exists between the English version of the PHQ-9 and the 
newly adapted Auslan version of the PHQ-9.  Analyses to determine item bias are 
desirable when attempting to establish equivalence (Hambleton & Patsula, 1998).  When 
discussing equivalence in terms of test adaptation, conceptual equivalence refers to 
establishing the same meaning across cultures or languages, that is, whether the adapted 
and original scales measure the same construct (Herdman, Fox-Rushby, & Badia, 1997; 
Montoya et al., 2004).  Construct equivalence relates to how the adapted and original 
scales define and express the construct being measured so that it is equally meaningful 
across different cultural and linguistic groups (Daouk-Öyry & McDowal 2013; Montoya et 
al., 2004).  Item equivalence refers to individual items on each scale performing in the 
same way across the relevant groups (Hui & Triandis, 1985).  By examining individual 
items for item bias, item equivalence or measurement invariance can be inferred 
(Embretson & Reise, 2000).  DIF enables measurement invariance or item equivalence to 
be examined to determine whether individual items on an adapted and an original scale 
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perform in the same manner across two groups when individuals in those groups have the 
same level of the underlying trait being measured (Zumbo, 2006).   
DIF is explored within the framework of item response theory (IRT).  IRT models 
examine the association between an individual’s underlying level of a trait and the 
probability of a particular response to an item. The individual’s response is plotted as an 
item characteristic curve for a dichotomous response scale (two possible item responses) 
and for a polytomous response scale such as a Likert scale (three or more responses) as an 
operating characteristic curve (Embertson & Reise, 2000; Hay, Morales, & Reise, 2000).  
DIF techniques identify whether scale items function in the same way for different groups 
of individuals.  For example, whether scale items perform equivalently when translated 
into another language or applied to a different population.  Uniform DIF is apparent when 
there is a consistent difference shown by one group over the other across all levels of the 
trait or variable being measured.  Nonuniform DIF is evident when this difference changes 
at different levels of the trait (Osterlind & Everson, 2009).  
Examining DIF in this study will establish whether there are group differences for 
each item unrelated to the underlying construct of depression.  If group differences do not 
exist there is measurement invariance and the Auslan and English versions of the PHQ-9 
are performing in the same way for the deaf and hearing groups.  Zumbo’s ordinal logistic 
regression (OLR; Slocum, Gelling, & Zumbo, 2003) method of testing for DIF has been 
shown to be an appropriate method for examining measurement invariance in newly 
adapted measures when the dependent variable is a Likert type rating scale.  This is a 
parametric method that allows uniform and non-uniform DIF to be examined individually 
and also simultaneously (Zumbo, 2006).   
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Non-parametric methods, which use kernel smoothing to estimate item 
characteristic curves, are also useful to apply as they make minimum assumptions about 
the response patterns or curves (Zumbo, 2000).  Applying a nonparametric kernel-
smoothing technique may also be useful where groups differ due to language or culture 
rather than the underlying trait being measured.  TestGraf (Ramsay, 2000), a software 
program, provides a nonparametric kernel-smoothing technique.  TestGraf can graphically 
display the differences that exist between two groups in terms of the way they respond to 
items on a scale. TestGraf calculates a weighted average of the squared difference between 
the probability that the focal or comparison group will endorse an item and the probability 
that the reference or baseline group will endorse an item.  This provides a composite DIF 
index (Ramsay, 2000). A value that is greater than or equal to 0.30 can be used to indicate 
the presence of DIF while a value less than 0.10 indicates little or no DIF (Santor, Ramsay, 
& Zuroff, 1994). 
An assumption of Zumbo’s OLR and TestGraf is unidimensionality and it is 
recommended that factor analysis be undertaken to establish that the items in the measure 
form a single dimension (Zumbo, 2006).  Principal components analysis is a method of 
variable reduction that allows examination of the internal structure of a scale.  It is a 
multivariate technique where linear combinations of the original variables are transformed 
into new components or factors.  Principal components analysis can identify what 
components exist within the data, and how much each variable contributes to that 
component (Field, 2009; Stevens, 2002).   
Aims and Hypotheses 
The first aim of this research was to adapt the PHQ-9 for use by deaf adults whose 
first language is Auslan, by following previously established translation and ethical 
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guidelines.  The second aim was to conduct statistical analyses to provide psychometric 
data on the newly adapted Auslan PHQ-9.  By following strict guidelines for adaptation it 
was hypothesised that the Auslan PHQ-9 would demonstrate good internal reliability.  The 
Auslan version of the DASS-21 was used to test convergent validity and it was 
hypothesised that the Auslan PHQ-9 would be more strongly correlated with the 
depression subscale of the DASS-21-Auslan than the stress and anxiety subscales.  It was 
further hypothesised that a one factor structure would be identified for the Auslan PHQ-9.  
Finally, it was hypothesised that the Auslan and English versions of the PHQ-9 would 
perform in the same way for the deaf and hearing groups, with DIF analysis undertaken to 
establish item equivalence. 
  Method 
Participants 
A sample of 34 deaf adults and a sample of 278 hearing adults were recruited from 
the population Australia wide.  The age range of participants in the deaf sample was 22 to 
60 years (M = 42.94, SD = 10.37).  All deaf participants fulfilled the criteria for this 
research by their selection of either Auslan or a combination of Auslan and speech as their 
preferred language. As shown in Table 1, the majority of participants in the deaf sample 
were female, lived in a metropolitan area, identified as heterosexual, were partnered, had 
completed secondary school, and were employed or studying.  Participants in the hearing 
sample ranged in age from 18 to 66 years (M = 31.27, SD = 12.30).  From Table 1, it can 
be seen that the majority of hearing participants were female, identified as heterosexual, 
lived in a regional area, and were employed or studying.  There was no difference between 
the numbers who were single or in a relationship.  
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Table 1 
 
Deaf participants who completed the Auslan survey completed additional 
demographic information.  Table 2 contains information that relates specifically to 
participants in the deaf sample.  Most of the deaf participants had a profound hearing loss 
and identified as Deaf, that is, as members of a cultural minority characterised by their use 
of Auslan.  Nearly half of the participants had no other family member who used Auslan 
and over half were the only person in their family who was deaf or hard of hearing (HH).  
The majority attended mainstream schools in kindergarten, primary, and high school.   
 
 
 
 
 
 
 
 
Demographic Characteristics of Deaf and Hearing Participants 
  Deaf   (n = 34)         Hearing (n = 278) 
Characteristics  n      %                n     % 
Gender  Male 
Female 
7 
27 
20.6 
79.4 
59  
219  
21.2 
78.8 
      
Place of residence Metropolitan (City) 
Regional  or remote 
27 
7 
 79.4 
 20.6 
53  
225  
19.1 
80.9                 
      
Sexual orientation Heterosexual                                                 
Other (gay, lesbian, bisexual)  
29 
5 
 85.5 
 14.7 
230  
48   
82.7 
17.2 
      
Relationship status  Partnered 
Non-partnered 
21 
13 
 61.8 
38.2 
139  
139  
50 
50 
      
Highest education 
level  
Primary/secondary/TAFE  
Tertiary  
21 
13 
61.6 
 38.2 
138 
140 
 49.6 
 50.4 
      
Employment 
status  
Employed and/or studying 
Not working 
29  
5 
85.3 
14.7 
253 
25  
 91 
9 
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Table 2 
Demographic Characteristics Exclusive to Deaf Participants 
Characteristics                 n        %  
Identify as Deaf  
Hard of Hearing (HH) 
deaf  
None of the above 
29  
2  
1 
2 
 
85.3 
5.9 
5.9 
2.9 
 
 
Preferred language Auslan 
Signed English 
Speech and sign 
Speech 
28  
0 
6  
0 
 
 82.4 
 
17.6 
 
 
 
Onset of deafness/hearing 
loss 
Birth 
Less than 3 years of age 
3 to 5 years of age 
6 years to 18 years of age 
Over 18 years of age 
Unsure 
27 
1  
0 
2  
1  
3  
 
79.4 
2.9 
 
5.9 
2.9 
8.8 
 
 
Deafness/hearing loss 
(decibels) 
Mild (20 – 40 dB) 
Moderate (40 – 55 dB) 
Moderately severe (55 – 70 dB) 
Severe (70 – 90 dB) 
Profound (90 – 120 dB) 
Unsure 
0 
0 
3 
3 
25 
3  
 
 
 
8.8 
8.8 
73.5 
8.8 
 
 
Use of hearing aids/cochlear 
implant 
Hearing Aids 
Cochlear Implant 
Hearing Aids and Cochlear Implant 
None 
13 
3 
0 
18  
 38.2 
8.8 
0 
52.9 
 
 
 Family members deaf / HH None 
One family member 
Multiple family members 
18 
10 
6  
 
 52.9 
29.4 
17.6 
 
 
 Family who use Auslan None 
One family member 
Multiple family members 
 
16  
7  
11  
 47.1 
20.6 
32.4 
 
Kindergarten attended Deaf school 
Mainstream 
Mainstream with deaf class/unit 
Other 
 
13  
15  
5 
1 
 38.2 
44.1 
14.7 
 2.9 
 
 Primary school attended Deaf school 
Mainstream 
Mainstream with deaf class/unit 
Did not attend  
10 
12 
11 
1 
 29.4 
 35.3 
 32.4 
 2.9 
 
 
 High school attended Deaf school 
Mainstream 
Mainstream with deaf class/unit 
6 
16 
12 
17.6 
47.1 
35.3 
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Recruitment strategy.  Participants were recruited to complete the English online 
survey and Auslan online survey.  Recruitment techniques and strategies were 
implemented over a three month period and the research was promoted to communities 
Australia wide.  Information that included a brief description of the research, the target 
demographic, an assurance of anonymity, and a link to the relevant online survey was 
uploaded to social media (websites, Facebook, and twitter).  Auslan videos of this 
information were also uploaded for the benefit of the deaf population who are Auslan 
users.  Participants from both populations were sought via the Federation University 
Australia website, which provided details of the research and links to both the English and 
Auslan online surveys on their research web page.  
Additional methods were undertaken to recruit deaf participants.  Vicdeaf assisted 
with recruitment by promoting the research on their website; Deaf Services Queensland 
and the Deaf Society of New South Wales provided links to the Auslan survey through 
their online newsletters.  Flyers with research information and a Q-code that could be 
scanned for direct smartphone access to the Auslan survey were accompanied by a cover 
letter and mailed to organisations for the deaf across Australia.  Organisations for the deaf 
in all states and territories of Australia, in capital cities and regional areas were contacted 
by mail.  Flyers were also distributed at social events and at a national conference for 
mental health and deaf people attended by health professionals and individuals from 
around Australia. 
Materials 
All participants completed an online survey.  Deaf participants completed an 
Auslan online survey and hearing participants completed a written English online survey.  
The online surveys were created using eHealth, a mental health web platform created by 
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Federation University Australia.  The Auslan online survey contained Auslan versions of a 
plain language information statement, a demographics questionnaire, the Patient Health 
Questionnaire (PHQ-9-Auslan), and the Depression Anxiety Stress Scale (DASS-21-
Auslan).  These items were presented via 52 digital videos, with individual items on each 
questionnaire requiring a unique video (see Figure 1 for an example).  Videos were 
individually uploaded to the survey via the eHealth platform which allowed them to be 
replayed when the online survey was accessed via computer, tablet, or smartphone.  The 
English online survey contained written English versions of a plain language information 
statement, a demographics questionnaire, the PHQ-9, and the DASS-21.  
 
 
Figure 1. Example of video placement within the Auslan online survey showing item 1 of 
the Auslan version of the PHQ-9.  
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Plain language information statement.  The plain language information statement 
provided a brief description of the research, its potential benefits, and its possible risks.  
Contact details for the Federation University Australia’s Research Services Ethics Officer 
and the principal researcher were provided should additional information regarding the 
research be required.  Helpline information was provided for individuals experiencing any 
distress.  Alternative contact methods were provided for deaf participants (for example, 
phone access via the TTY relay service, and online options for support).  After reading or 
viewing the plain language information statement, consent was indicated by clicking 
“Continue” to begin the online survey. 
Demographics questionnaire.  The demographics questionnaire contained 
questions on age, gender, relationship and employment status, sexual identity, level of 
education, and place of residence.  Additional information on the Auslan demographic 
questionnaire included age of onset of deafness, preferred language, whether family 
members use sign language, and type of schooling (mainstream, deaf school, or a 
combination of both).  
Depression Anxiety Stress Scales-21 (DASS-21).  The DASS-21 was developed 
from the original 42-item DASS (Lovibond & Lovibond, 1995) to create a 21-item 
measure.  It comprises three subscales measuring depression, anxiety, and stress, each with 
seven items. Individuals are asked to examine their experience of the previous week and 
indicate the extent to which they have been bothered by each of the items within the 
subscales.  An example from the depression subscale of the DASS-21 is “I felt down-
hearted and blue”.  Responses are scored using a four-point Likert scale ranging from 0 
(did not apply to me at all) to 3 (applied to me very much, or most of the time).  Possible 
total scores range from 0 to 21 for each subscale, with cut-off scores developed to define 
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the level of disorder as normal (0 - 4), mild (5 – 6), moderate (7 – 10), severe (11 – 13), or 
extremely severe (>13).  
Factor analysis of the original DASS in a sample of 717 first year psychology 
students, confirmed that it can be reliably grouped into three separate subscales of 
depression, anxiety, and stress, with Cronbach’s alpha coefficients of .91, .81, and .89, 
respectively.  The DASS depression subscale and Beck Depression Inventory (Beck, Rush, 
Shaw, & Emery, 1979) showed a moderately high correlation (r = .79), supporting 
concurrent validity (Lovibond & Lovibond, 1995). 
The 21 item DASS has also demonstrated strong internal reliability in a combined 
sample of non-clinical volunteers (n = 49) and patients (n = 258), with Cronbach's alphas 
reported as .94 for depression, .87 for anxiety, and .91 for stress.  Concurrent validity for 
the DASS-21 depression subscale was indicated by a moderately high correlation (r = .77) 
with the Beck Depression Inventory (Antony, Bieling, Cox, Enns, & Swinson, 1998). 
The psychometric properties of the DASS-21-Auslan have only been examined in 
one previous study.  The DASS-21-Auslan demonstrated good internal consistency in a 
community sample of Deaf Auslan users aged 18 years and over (Munro & Rodwell, 
2009) with Cronbach’s alpha coefficients of .86 for the depression subscale (n = 42), .84 
for the anxiety subscale (n = 47), .80 for the stress subscale (n = 49), and .93 for the total 
score (n = 37).   
Patient Health Questionnaire (PHQ-9).  The PHQ-9 (Kroenke, Spitzer, & 
Williams, 2001) is a self-report measure of depression that consists of nine items.    
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These items correspond to the nine criteria listed in the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-V; APA, 2013) and used to make a diagnosis of a depressive 
disorder.  When completing the PHQ-9, individuals are asked to focus on the previous two 
weeks and indicate the extent to which they have been bothered by each of the nine items.  
An example from the PHQ-9 is “Feeling down, depressed, or hopeless”.  Responses are 
scored using a four-point Likert scale ranging from 0 (not at all) to 3 (nearly every day).  
The total score can range from 0 to 27.  Scores of 5, 10, 15, and 20 indicate mild, 
moderate, moderately severe, and severe depression, respectively.  A cut off score of 10 is 
suggested (Kroenke, Spitzer, & Williams, 2001), although further research has indicated 
cut offs between 8 and 11 to be acceptable (Manea, Gilbody, & McMillan, 2012).  The 
PHQ-9 contains an additional question which requires participants to report on the level of 
difficulty experienced at work, at home, or socially as a result of experiencing any of the 
nine symptoms.  This question is not included when calculating the PHQ-9 score but may 
provide useful information on the impact of depressive symptoms on quality of life.   
The PHQ-9 shows good internal reliability with Cronbach’s alpha of .89 reported 
in a sample of 3000 primary care patients and .86 in a sample of 3000 obstetrics-
gynaecology patients (Kroenke et al., 2001).  Test-retest reliability of the PHQ-9 has been 
established as excellent with a correlation of .84 between initial patient tests and those 
completed 48 hours later.  Independent mental health interviews with 580 of the primary 
care patients were used to establish criterion validity (Kroenke et al., 2001).   
A British Sign Language adaptation and validation of the PHQ-9 has also been 
undertaken, with Cronbach’s alpha reported as .81 indicating good internal reliability in a 
sample of 113 Deaf British Sign Language users (Rogers et al., 2013).   
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Procedure 
Ethics approval was sought and gained from the Human Research Ethics 
Committee of Federation University Australia.  Written English and Auslan versions of all 
materials were required for inclusion in the online surveys.  Therefore existing English 
materials were adapted for use with the target population of Auslan users.  
Preliminary translations.  The plain language information statement and the 
demographic questionnaire did not require the same rigorous translation process as a 
psychometrically validated psychological questionnaire such as the PHQ-9.  Translations 
of the information statement and the demographic questionnaire were undertaken using a 
native Auslan user with a single back translation to verify that the content was accurate.  
The DASS-21 had been previously translated (Osterstock, 2002) and subsequently 
validated (Munro & Rodwell, 2009).  The translation had originally been filmed on VCR, 
and included instructions that were suited to a paper and pen answer format, with time 
allowed between each question for participants to write their response.  Given the age of 
the original video it was necessary to refilm the DASS-21-Auslan in a suitable format for 
uploading to the online survey.  In order to retain the statistical integrity of this validated 
adaptation, the original translation was adhered to as closely as possible with the exception 
of two changes.  First, the response instructions were altered to suit the online survey 
answer format.  For example, the statement, “Please use your answer page to show how 
you felt in the last week” was changed to, “Please select an answer to show how you felt in 
the last week”.  Second, to ensure quality and consistency, filming was done using the 
presenter who would appear in all other online videos for the survey.  
Adaptation of the PHQ-9.  Translating the PHQ-9 into Auslan required a rigorous 
adaptation process to ensure its reliability and validity.  A number of researchers have 
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recommended procedures for adaptation from written to signed language (Mason, 2005; 
Montoya et al., 2004; Moore et al., 2013; Munro & Rodwell, 2009; Rogers et al., 2013; 
Smeijers et al., 2014) and these draw on guidelines for spoken language translation 
(Beaton et al., 2000; Guillemin et al., 1993).  Adaptations that achieved psychometric 
rigour and also conceptual and linguistic equivalence shared the following processes: the 
use of Deaf bilingual Auslan users on the forward translation team; a professionally 
qualified Auslan interpreter on the back-translation team; a focus or review team to ensure 
language equivalence is achieved; input from the researcher to ensure the original meaning 
of the material is retained; and pilot testing on a group of Deaf sign language users to 
ensure the language is user friendly.  These processes were followed and the method of 
adaptation that was carried out on the PHQ-9 in this study can be seen in Figure 2. 
 
 
 
 
 
 
 
 
 
 
Figure 2. Stages of the adaptation process for the PHQ-9. 
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The adaptation process began with the selection of the translation team.  The Sign 
Language Video Production team at Vicdeaf were chosen for their extensive experience in 
translation and production of videos for government and community organisations that 
reach a large number of deaf Auslan users.  In accordance with the aforementioned 
guidelines, the translation and review teams were chosen.  
Translation team 
Interpreter 1: Native Auslan user, experienced mental health interpreter; consultant 
and presenter for Sign Language Video Productions at Vicdeaf 
Interpreter 2: Deaf, native Auslan user; interpreter and consultant for Sign 
Language Video Productions at Vicdeaf 
Interpreter 3: Auslan interpreter accredited by the National Accreditation Authority 
for Translators and Interpreters; studying linguistics at Macquarie University 
Interpreter 4: Auslan interpreter accredited by the National Accreditation Authority 
for Translators and Interpreters 
Review team 
Person 1: Auslan interpreter accredited by the National Accreditation Authority for 
Translators and Interpreters; experienced in production of Auslan videos for Deaf 
community (e.g., public interest, health and safety, educational) 
Person 2: Deaf, native Auslan user; Auslan teacher; production assistant for Sign 
Language Video Productions at Vicdeaf 
Person 3. Researcher, conversational Auslan skills 
The first stage in the process of adaptation of the PHQ-9 was the forward 
translation, where the questionnaire was translated from the source language, English, to 
the target language, Auslan.  Two bilingual native Auslan users, fluent in English, carried 
out the forward translation.  The Auslan translation was then filmed and a qualified Auslan 
interpreter skilled in both the source and target language carried out a back translation.  It 
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was important that this person was blind to the original questionnaire so they were not 
influenced by preconceived expectations (Moore et al, 2013; Munro & Rodwell, 2009; 
Smeijers et al., 2014).  A review team, which included the researcher and members of the 
Sign Language Video Productions team, then reviewed the original questionnaire and the 
back-translation to clarify the intended meaning of the questionnaire and reach a consensus 
on a final version.  If consensus was not reached, changes were discussed with the forward 
translation team and the process repeated.  
The review process allowed discrepancies between the source and target language 
to be identified and resolved. This included ensuring that the intended meaning of each 
item was retained after translation, that is, that conceptual equivalence was achieved.  
After the first translation and back translation, the review team were satisfied that 
equivalence was achieved on item 2 “Feeling down, depressed, or hopeless” and item 4 
“Having little energy or feeling tired”. 
Items 1, 3, and 8 required three additional rounds of translation, back translation, 
and review to reach consensus.  The translation process for these items can be seen in 
Table 3.  Item 1 “Little pleasure or little interest in doing things” initially translated as 
“Low levels of enthusiasm/interest”.  As this item was specifically related to anhedonia 
(the loss of interest or pleasure) the process was repeated in an attempt to achieve 
conceptual equivalence.  After several attempts to reach consensus, discussions revealed 
that the sign for interest can have an additional meaning in Auslan and may also translate 
as excitement, depending on the context.  Many Auslan signs rely on context for clarity of 
meaning.  It was decided that using the sign for enjoyment would more accurately reflect 
the intent of the question and the final item translated as “Did you previously have 
enjoyment and find now your enjoyment level is lower or non-existent?”
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Table 3  
PHQ-9 Items Requiring Three Additional Rounds of Translations to Achieve Conceptual Equivalence 
Item  Original English item  Back translations  Final Auslan item 
1 Little pleasure or little interest 
in doing things 
 1. Low levels of enthusiasm/ interest. 
2. Comparing your level of excitement these last two weeks 
to how you feel in the past, has your level of excitement 
decreased? 
3. Did you previously become excited and find now your 
excitement level is lower or non-existent? 
 
 Did you previously have 
enjoyment and find now your 
enjoyment level is lower or 
non-existent? 
3 Trouble falling or staying 
asleep, or sleeping too much 
 1. Restless sleep and/or feeling sleepy and/or sleeping for 
long periods. 
2. Have you been having disturbed sleeping patterns? 
Perhaps finding it hard to settle, waking up throughout the 
night, and feeling fatigued the next day? 
3. Have you had disturbed sleep or long sleep? 
 
 Do you find it hard to settle, 
waking up through night and 
had disturbed sleep or sleeping 
too much? 
8 Moving or talking so slowly 
that other people could have 
noticed? Or the opposite — 
being so fidgety or restless  
that you have been moving 
around a lot more than usual 
 1. Activities (such as walking or signing) are conducted at a 
slow or fast pace. 
2. I feel lost…people watching what I say, I feel slow and 
they notice that …? 
3. Do you feel you move differently, talking or fast talking 
or moving around more than usual and think other people 
could notice you? 
 Do you feel you move 
differently, moving too slow or 
moving too fast; signing too 
slow or signing too fast; and 
you think other people could 
notice you? 
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Item 3 “Trouble falling or staying asleep, or sleeping too much” referred to sleep 
disturbances and reflected two ends of the sleep spectrum, that is, too much or too little 
sleep.  Careful discussion was required through the review process to ensure both parts of 
this item were clearly understood.  The item needed to reflect the symptoms related to 
difficulties with the initiation and maintenance of sleep, as well as sleeping too much.  The 
final translation for this item was “Have you found it hard to settle, waking up through 
night and had disturbed sleep or sleeping too much?” (Table 3).  
The longest item on the questionnaire was item 8, “Moving or talking so slowly 
that other people could have noticed? Or the opposite — being so fidgety or restless that 
you have been moving around a lot more than usual”.  This item had the potential to be 
difficult to accurately translate due to its complexity.  Item 8 contained a number of 
elements and it was important that each was included.  It reflected the spectrum of 
psychomotor changes (too much or too little), contained two types of behaviour (moving 
and talking), and required respondents to assess whether other people would be aware of 
changes in their behaviour.  Table 3 shows the different translations that were reviewed in 
order to reach the final translation for this item.  
Items 5, 6, 7, and 9 each required two additional rounds of translation, back 
translation, and review to reach consensus.  Item 5 reflected extremes of appetite and care 
was taken to ensure that both ends of the spectrum were recognised in the translation.  Item 
6 was a multifaceted question which required each element to be clearly identified and 
represented in the translation.  It was important that this item reflected the individual’s 
concerns that they felt they had let others down.  Details of the translation process for 
items 5, 6, 7, and 9 can be seen in Table 4.
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Table 4 
PHQ-9 Items Requiring Two Additional Rounds of Translations to Achieve Conceptual Equivalence 
Item  Original English item  Back translation  Final Auslan item 
5 Poor appetite or overeating  1. Do you have a lack of appetite resulting in you not eating 
much? 
2. Have you undereaten or overeaten? 
 
 Do you have a lack of appetite 
or overeaten (eating too 
much)? 
6 Feeling negative about 
yourself or that you are a 
failure or have let yourself or 
your family down 
 1. Feeling negative or hopeless, ashamed of yourself or your 
family. 
2. Do you judge yourself negatively? Are you easily 
embarrassed? Do you feel your family are judging you in a 
negative way? 
 
 Have you viewed yourself 
negatively or felt judged by 
others and have let yourself or 
family down? 
7 Trouble concentrating on 
things, such as reading the 
newspaper or watching 
television 
 1. Inability to concentrate. Unable to read the newspaper or 
concentrate on watching the television. 
2. Do you feel you can’t concentrate? Perhaps when reading 
or when watching TV? 
 Have you found it hard to 
concentrate and become easily 
distracted when doing things 
such as reading the paper, 
watching TV or when doing 
other things? 
 
9 Thoughts that you would be 
better off dead or of hurting 
yourself in some way 
 1. You have thoughts of suicide or hurting yourself. 
2. Do you have thoughts of self-harm? That you want to hurt 
or kill yourself? Sometimes or not at all. Or even that people 
would prefer if you were not around? 
 Have you thought of self-
harming or suicide or even 
that people would prefer if 
you were not around? 
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When completed, the translated PHQ-9 was placed within the online survey, with 
the other translated materials, and presented to a pilot group of seven individuals.  The 
deaf community is a diverse population and feedback that can be gleaned from a pilot 
group can reflect the varied language experiences of the community (Moore et al., 2013; 
Munro & Rodwell, 2009).  There are dialect differences that exist between states, 
particularly New South Wales and Queensland (Johnston & Schembri, 2007).  In order to 
ensure that the Auslan version of the PHQ-9 could be confidently used throughout 
Australia it was important to have feedback from Auslan users in other states prior to 
distributing the final survey Australia wide.  The pilot group comprised seven individuals 
from Victoria, Queensland, and New South Wales and included two mental health 
professionals and two experienced researchers. 
Members of the pilot group were sent a link to the online survey with a cover letter 
containing an explanation of the purpose of the research, a request for general feedback, 
and five specific questions.  The questions asked for feedback such as, “Is there any part of 
the PHQ-9 translation that is confusing or unclear?” and “Is the information about support 
services Beyond Blue and Lifeline easy to understand and access?” 
Feedback regarding the translation and presentation of the questionnaire was 
generally positive.  Some suggestions were not possible to implement; existing 
questionnaires were being adapted for this research and therefore certain constraints 
applied. For example, the PHQ-9 refers to the participant’s feelings over the previous two 
weeks, while the DASS-21 refers to feelings during the previous week.  This caused some 
confusion, with concerns raised as to whether this may be a problem for other Auslan 
participants.  As the structure of the questionnaires could not be changed, clear instructions 
were provided with each questionnaire.  Instructions pertaining to the timeframe appeared 
at the top of the page for each item on the PHQ-9 and DASS-21.  It was also suggested 
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that subtitles be included to cater for those who were not as fluent in Auslan.  Subtitles 
were intentionally excluded so that the reliability of the Auslan version of the PHQ-9 
could be established without the influence of English subtitles.  The exception to this were 
the response anchors which appeared below the video.  It was necessary for these to be 
written as well as signed so that participants could answer by clicking on their chosen 
response.  Changes to the demographic questionnaire were suggested and implemented to 
increase the clarity of certain questions.  These included using terms that were more 
common to Auslan, such as straight rather than heterosexual; city rather than metropolitan 
and country rather than regional.  
Data Analyses 
Data obtained from the Auslan and English online surveys were analysed using 
SPSS Version 22.  Preliminary data analysis was undertaken to explore differences in 
PHQ-9 mean scores between deaf and hearing participants.  The internal reliability of the 
Auslan PHQ-9 and the English PHQ-9 was examined using Cronbach’s alpha.  
Correlations between the PHQ-9-Auslan total score and the DASS-21-Auslan subscale 
scores were examined using Pearson’s r to determine concurrent and discriminant validity. 
In order to examine the relationship between the deaf and hearing groups on each of the 
demographic variables, chi-square tests for independence were conducted.   
Principal components analysis.  In order to ensure that the items on the Auslan 
and English versions of the PHQ-9 formed a single dimension, the underlying structure of 
both scales was investigated using principal components analysis.  This exploratory 
method of factor analysis calculates inter-correlations amongst the items on a scale to 
generate a correlation matrix.  Correlated items are extracted to form components or 
factors (Stevens, 2002).  SPSS was used to conduct principal components analysis and 
identify components with eigenvalues greater than 1.  The Kaiser-Meyer-Olkin value of 
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sampling adequacy (KMO) was examined, with values close to 1 indicative of distinct, 
reliable factors (Kaiser, 1970, 1974).  Component loadings above .6 are considered reliable 
(Stevens, 2002).  Bartlett’s test of sphericity should be significant (p < .05), to indicate the 
existence of relationships between variables (Field, 2009).  Suitability for factor analysis 
was also established by examining the correlation coefficient matrix, with coefficients 
greater than .3 indicative of suitability (Tabachnick & Fidell, 2013).  
When conducting principal components analysis early research recommended 
absolute sample sizes, for example, a minimum of 200 (Cattell, 1978; Guildford, 1974), 
with 500 considered advisable by some researchers (Cattell, 1978; Comrey, 1973).  
Subsequent researchers have suggested that smaller samples should not be discounted (De 
Winter, Dodou, & Wieringa, 2009) with considerations such as the number of variables, 
communality of the variables, and factor to variable ratio, more important than actual 
sample size.  Good factor recovery has been obtained from a sample to variable ratio of 3:1 
(Barrett & Kline, 1981).  De Winter et al. (2009) found that good quality results can be 
obtained with sample sizes below 50, suggesting that for a one factor model with low to 
medium factor loadings and communalities, a sample size as low as 10 can be sufficient.  
Ordinal logistic regression.  Zumbo’s (1999) ordinal logistic regression (OLR) 
method was used to examine the existence of differential item functioning (DIF).  The 
assumption behind DIF is that different items may function differently for subgroups based 
on a bias that is not related to the construct being measured.  To establish if item bias 
existed, items on the PHQ-9 were examined independently, with the item response score 
for each item used as the dependent variable.  The independent variables were the total 
score of the PHQ-9 which was entered at Step 1, the grouping variable, deaf (Auslan) or 
hearing (English), entered at Step 2, and the total score by group interaction entered at  
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Step 3.  Each step provided a chi-square statistic (X²) which was then used in the statistical 
test for DIF (Zumbo, 1999). 
The test for DIF was performed by subtracting the chi-square value for Step 1 from 
the chi-square value for Step 3.  This resulted in a two degrees of freedom chi-square test 
that was a simultaneous test of uniform DIF (the main effects of group differences) and 
non-uniform DIF (the interaction of group by ability).  The corresponding R-squared value 
(R²) was used to establish the effect size or magnitude of DIF.  This was done by 
subtracting the R² value for Step 1 from the R² value for Step 3 to establish the effect size 
(Zumbo, 1999).  Zumbo and Thomas (1997) identified effect sizes as negligible (.13), 
moderate (.26), and large (>.26).  An item is said to be displaying DIF if two criteria are 
met.  First, the two degrees of freedom chi-square test in logistic regression should have a 
p-value less than or equal to 0.01.  Second, the Zumbo-Thomas effect size or magnitude of 
the difference needs to be calculated and found to be greater than .13 (Zumbo & Thomas, 
1997). 
TestGraf.  TestGraf provides a nonparametric kernel-smoothing technique for 
graphically displaying group differences in terms of how participants respond to individual 
items on a particular scale (Ramsay, 2000).  In the case of the PHQ-9, if individuals in two 
different groups are equally depressed and yet respond differently to test items then item 
bias is said to occur (Santor, Ramsay, & Zuroff, 1994).  TestGraf calculates a weighted 
average of the squared difference between the probability that the focal or comparison 
group will endorse an item and the probability that the reference or baseline group will 
endorse an item.  This provides a composite DIF index (Ramsay, 2000).  A value that is 
greater than or equal to 0.30 can be used to indicate the presence of DIF (Santor et al., 
1994).  
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Results  
Preliminary Analysis 
Items on the Auslan and English versions of the demographics, PHQ-9, and DASS-
21 questionnaires were mandatory. This meant that a response was required on a 
questionnaire item before the participant could move on to the next item. In some cases 
individual questionnaires were not completed.  If a survey did not include responses to all 
questionnaires it was excluded. Preliminary screening of the data revealed 17 English 
surveys and eight Auslan surveys were incomplete and these were removed from the 
analyses.  The number of completed surveys used in the data analysis was 34 Auslan 
surveys and 278 English surveys. 
Scores for the deaf participants, who completed the Auslan PHQ-9, and the hearing 
participants, who completed the written English PHQ-9, were positively skewed and 
indicated scores clustered at the lower end of the scale.  Scores for the Auslan and English 
versions of the depression, anxiety, and stress subscales of the DASS-21 were also 
positively skewed.  This indicated scores clustered at the lower end of each of these 
subscales.  Although parametric tests are generally based on the assumption that the data 
are normally distributed, violation of this assumption in samples above 30 participants 
should not cause problems, and is common in social science research (Pallant, 2011). 
Chi-square tests for independence were conducted to examine the relationships 
between the groups (deaf and hearing) and the demographic variables.  As there were two 
categories in each variable and two groups, each chi-square test consisted of a 2 by 2 
contingency table.  This creates the potential for Type 1 error and requires an additional 
correction value, Yates Correction for Continuity (Yates, 1951), to be included.  Chi-
square tests for independence showed no significant relationship between group and 
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gender, χ² (1, N = 312) = .00, p = 1.0, phi = -.005; between group and sexual orientation, χ² 
(1, N = 312) = .018, p = .894, phi = .021; between group and relationship status, χ² (1, N = 
312) = 1.24, p = .265, phi = -.073; between group and highest education level attained, χ² 
(1, N = 312) = 1.33, p = .249, phi = .076; and between group and employment status, χ² (1, 
N = 312) = .00, p = 1.0, phi = -.007.  There was, however, a significant relationship 
between group and place of residence, χ² (1, N = 312) = 54.74, p = .00, phi = .431.  
Participants in the deaf sample were more likely to reside in a metropolitan (city) area 
while participants in the hearing sample were more likely to reside in a regional area.                                                                                                                                                                                                                                                                                      
The ages of participants in the deaf and hearing groups were compared using an 
independent samples t-test.  Participants in the deaf group (M = 42.94, SD = 10.37) were 
significantly older than participants in the hearing group (M = 31.27, SD = 12.30; t (310) = 
5.30, p = .00, two-tailed).  The amount of difference in the means (mean difference = 
11.67, 95% CI: 7.34, 16.00) was moderate (d = 1.03, r = .5). 
Analysis was undertaken to explore differences in the descriptive statistics for the 
deaf participants who completed the Auslan versions of questionnaires and hearing 
participants who completed the written English versions of the questionnaires.  Similar 
scores were evidenced for the deaf and hearing groups on the PHQ-9.  Means, standard 
deviations, skew, and kurtosis for the total scores of the Auslan PHQ-9 and the English 
PHQ-9 are shown in Table 5.  Given the lack of psychometric information currently 
available for the DASS-21-Auslan, descriptive statistics were also examined for the deaf 
and hearing groups for each subscale of the DASS-21 and results are shown in Table 5.   
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Table 5 
Descriptive Data for PHQ-9 Total Scores and DASS-21 Subscales for Deaf and Hearing Groups 
    Deaf (Auslan) 
       (n = 34)  
  Hearing (English) 
       (n = 278) 
 
 Mean     SD    S         K       Mean  SD    S   K 
PHQ-9 total score 8.24 6.55 0.885  -0.119  8.79 6.46 0.932 0.217 
DASS-21 Depression  5.21 4.18 1.136    0.921  5.76 5.71 1.118 0.384 
DASS-21 Anxiety  3.29 3.36 1.808   3.912  4.50 4.44 1.113 0.511 
DASS-21 Stress  7.18 3.94 1.157    0.995  7.37 5.20 0.648 -0.344 
          
A comparison of means for the Auslan PHQ-9 and the English PHQ-9 using an 
independent samples t-test indicated no significant difference between the deaf and hearing 
groups, t(310) = -0.476, p > .05.  Scores on the Auslan PHQ-9 and the English PHQ-9 
were in the lower range and indicative of a non-clinical sample.  The original validation of 
the PHQ-9, which was undertaken by Kroenke et al. (2001) in a large primary care study 
(N = 580), recommends 10 as a suitable cut-off point for the PHQ-9, with scores < 10 
indicative of no depression or subthreshold depression.  Categories for assessing symptom 
severity are shown in Table 6.  The percentage of participants who scored below 10 in the 
deaf (64.7%) and hearing (63.3%) groups was similar, and lower than those in the original 
PHQ-9 validation study (82.2%). 
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Table 6 
Distribution of PHQ-9 Scores According to Severity  
  Deaf  Hearing  Primary care studyª 
Depression category Range    n       %        n       %     n  % 
None or minimal    0 - 4 15 44.1 87  31.3 357 61.5 
Mild    5 - 9 7 20.6 89     32 120 20.7 
Moderate  10 - 14 5 14.7 54  19.4 48   8.3 
Moderately severe  15 - 19 5 14.7 20  7.2 36   6.2 
Severe  20 - 27 2 5.9 28 10.1 19   3.3 
ªKroenke et al. (2001). 
A chi-square test for independence, with Yates Continuity Correction (Yates, 
1951), indicated no significant difference in cut offs (percentage of individuals who scored 
below 10 on the PHQ-9) between the deaf (64.7%) and hearing groups (63.3%), χ² (1, N = 
312) = .00, p = 1.0, phi = .009.  A chi-square goodness of fit test showed that when 
comparing individuals who scored < 10 on the PHQ-9, the number was significantly 
higher in Kroenke et al.’s (2001) validation study (82.2%) than in the present study for the 
deaf group (64.7%), χ² (1, n = 34) = 7.112, p = .008, and the hearing group (63.3%), χ² (1, 
n = 278) = 67.803, p = .000.   
Reliability 
Evidence of reliability was established by measuring the internal consistency of the 
Auslan PHQ-9 and the English PHQ-9 using Cronbach’s alpha.  A high level of internal 
consistency was indicated in both the Auslan PHQ-9 (⍺ = .91) and the English PHQ-9 (⍺ = 
.90) samples.  The internal reliability of the DASS-21-Auslan for the deaf sample was also 
examined.  Good internal reliability was indicated for the subscales of depression (⍺ = 
.92), anxiety (⍺ = .82), and stress (⍺ = .82), and for the DASS-21-Auslan total score (⍺ = 
.89). 
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Validity 
 Concurrent validity for the Auslan PHQ-9 was examined using the Auslan version 
of the DASS-21 depression subscale.  Validity was demonstrated by the strong positive 
correlation between total scores on the Auslan PHQ-9 and the DASS-21-Auslan 
depression subscale score (r = .82, n = 34, p < 0.01).  Correlations between total scores on 
the Auslan PHQ-9 and the DASS-21-Auslan anxiety subscale score (r = .73, n = 34, p < 
0.01), and DASS-21-Auslan stress subscale score (r = .73, n = 34, p < 0.01) were also 
examined.  The results indicated a positive linear relationship between the Auslan PHQ-9 
and each of the DASS-21-Auslan subscales.  While relationships between the Auslan 
PHQ-9 and each of the DASS-21-Auslan subscales were significant, the strongest 
relationship was between the Auslan PHQ-9 and the DASS-21-Auslan depression 
subscale. 
Factor Analysis 
 Principal components analysis.  Principal components analysis was undertaken 
on the PHQ-9 data from the deaf sample (n = 34).  The Kaiser-Meyer-Olkin (KMO) value 
was .877 which exceeded the recommended minimum value of .6, with values closer to 1 
indicating a compact pattern of correlations (Kaiser, 1970, 1974).  Bartlett’s Test of 
Sphericity (Bartlett, 1954) was significant (p < .001) and the correlation matrix showed all 
coefficients were above .3 (Tabachnick & Fidell, 2013).  Principal components analysis 
identified one component with eigenvalue exceeding 1, which explained 60.27% of the 
variance and identified a single factor structure.  All component loadings were above .65 
and considered reliable (Stevens, 2002) as shown in Table 7.   
 
 
MEASURING DEPRESSION IN DEAF ADULTS                                                      60 
 
Table 7 
Component Loadings of the PHQ-9 Items for the Deaf and Hearing Samples  
 Component 1 
PHQ-9 Items Deaf Hearing  
1. Little pleasure or little interest in doing things 0.71 0.78 
2. Feeling down, depressed, or hopeless 0.89 0.82 
3. Trouble falling or staying asleep, or sleeping too much 0.70 0.66 
4. Having little energy or feeling tired 0.79 0.79 
5. Poor appetite or overeating 0.65 0.76 
6. Feeling negative about yourself or that you are a failure or have 
let yourself or your family down 
0.87 0.79 
7. Trouble concentrating on things, such as reading the newspaper 
or watching television 
0.79 0.77 
8. Moving or talking so slowly that other people could have 
noticed? Or the opposite — being so fidgety or restless  that you 
have been moving around a lot more than usual 
0.80 0.70 
9. Thoughts that you would be better off dead or of hurting yourself 
in some way 
0.76 0.72 
 
Communalities ranged between .42 and .80 and are shown in Table 8. These represent the 
proportion of common variance within each variable accounted for by the factor.  While 
communalities of .6 or above are preferable, good factor recovery is still considered 
possible with communalities in the range of .5, provided the factor number is low 
(MacCallum, Widaman, Zhang, & Hong, 1999). 
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Table 8 
Communalities of each item on the PHQ-9 from the Deaf and Hearing Samples after 
Factor Extraction 
 Communalities 
PHQ-9 Items Deaf Hearing  
1. Little pleasure or little interest in doing things 0.50 0.60 
2. Feeling down, depressed, or hopeless 0.80 0.68 
3. Trouble falling or staying asleep, or sleeping too much 0.49 0.44 
4. Having little energy or feeling tired 0.63 0.62 
5. Poor appetite or overeating 0.42 0.57 
6. Feeling negative about yourself or that you are a failure or have 
let yourself or your family down 
0.75 0.63 
7. Trouble concentrating on things, such as reading the newspaper 
or watching television 
0.63 0.60 
8. Moving or talking so slowly that other people could have 
noticed? Or the opposite — being so fidgety or restless  that you 
have been moving around a lot more than usual 
0.64 0.49 
9. Thoughts that you would be better off dead or of hurting yourself 
in some way 
0.57 0.52 
 
Principal components analysis on the PHQ-9 data for the hearing sample (n = 278) showed 
that the Kaiser-Meyer-Olkin (KMO) value of .914 exceeded the recommended minimum 
value of .6 (Kaiser, 1970, 1974).  Bartlett’s Test of Sphericity (Bartlett, 1954) was 
significant (p < .001) and the correlation matrix showed all coefficients were above .3, 
indicating suitability for factor analysis (Tabachnick & Fidell, 2013).  Principal 
components analysis identified one component with eigenvalue exceeding 1, which 
explained 57.21% of the variance and suggested a single factor structure.  All items loaded 
above .6 and component loadings are shown in Table 7.  Communalities for the hearing 
sample were between .44 and .68 and are shown in Table 8.  
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 Differential Item Functioning (DIF) 
Ordinal logistic regression.  Table 8 shows the results for the OLR analyses for 
the nine items of the PHQ-9. Because of the significant difference between the deaf and 
hearing groups on the demographic variables of age and place of residence, these two 
variables were added as covariates when conducting the OLR.  The two degree of freedom 
Chi-square test was significant (p < .05) for five of the nine items (Item 1 Little pleasure or 
little interest in doing things; Item 3 Trouble falling or staying asleep, or sleeping too 
much; Item 4 Having little energy or feeling tired; Item 5 Poor appetite or overeating; 
Item 7 Trouble concentrating on things, such as reading the newspaper or watching 
television).  Further examination indicated that the Zumbo-Thomas effect size for these 
five items and all other items was below .13, which is the minimum score that is required 
to infer DIF (Zumbo, 1999).  These results show that item bias was not evident in any of 
the PHQ-9 items.  
Table 9 
Summary of DIF Analyses for PHQ-9 Items  
 χ² values at each step (S)  Overall DIF  R² values at each step  DIF R² 
Item  S1 S2 S3  S3 - S1 p  S1 S2 S3  S3 - S1 
1 239.161 243.852 245.881  6.720 .0347*  .317 .323 .326  .009 
2 292.717 292.762 293.884  1.167 .5579  .394 .394 .396  .002 
3 212.371 217.214 218.756  6.385 .0411*  .253 .259 .261  .008 
4 318.086 319.361 325.096  7.010 .0300*  .386 .387 .394  .008 
5 275.187 276.678 283.641  8.454 .0146*  .327 .329 .337  .010 
6 280.663 284.397 284.450  3.787 .1505  .354 .359 .359  .005 
7 242.174 249.760 250.275  8.101 .0174*  .330 .340 .341  .011 
8 173.450 175.390 176.779  3.329 .1893  .308 .311 .314  .006 
9 183.092 183.100 185.468  2.376 .3048  .368 .368 .373  .005 
*p < .05. 
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 TestGraf.  Figure 3 is a graphical representation of the TestGraf analysis and 
shows the expected item scores for each of the nine items on the PHQ-9 as a function of 
their expected total PHQ-9 scores. The composite DIF value is also displayed with each 
item. A visual examination suggests some differences between the focal group (hearing 
English users) and the reference group (deaf Auslan users) for item 1, item 3, and item 5; 
with the space between the two curves indicative of possible item bias. Composite DIF 
values for these three items and for the remaining PHQ-9 items are not greater than or 
equal to 0.30, however, which is the level required before an item can be considered to 
show item bias as a result of DIF.  These results show that item bias did not exist in the 
PHQ-9 in terms of the expected item scores. 
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Figure 3. Item characteristic curve plots for hearing English users (curve 1) and deaf 
Auslan users (curve 2) based on expected item scores as a function of their expected total 
PHQ-9 scores. 
Discussion 
The aim of the present research was to adapt and validate a measure of depression 
for Auslan users.  Efforts to assess depressive symptoms and diagnose depression in 
prelingually deaf adults have been hampered by a lack of culturally appropriate measures 
(Connelly et al., 2006; Øhre et al., 2011).  The adaptation of existing measures is a suitable 
method for creating assessment measures for linguistic minorities.  Both adaptation and 
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validation are necessary in order to ensure that the psychometric properties of the original 
measure have been retained (Beaton et al., 2000; Nunnally & Bernstein, 1994). 
The first aim of the present study was the adaptation of the PHQ-9 to create an 
Auslan version of this measure.  Strict adherence to established guidelines was essential to 
produce a measure that was conceptually equivalent to the original.  In addition, thorough 
statistical analyses were required to re-establish the psychometric properties of the adapted 
measure (Beaton et al., 2000). 
The second aim of this study, therefore, was to examine the psychometric 
properties of the Auslan version of the PHQ-9.  It was hypothesised that the Auslan PHQ-9 
would demonstrate good internal reliability and it was also hypothesised that concurrent 
validity would be established.  The results supported both hypotheses.  
The hypothesis that a one factor structure would be identified for the Auslan PHQ-
9 was supported.  Finally, the hypothesis that the Auslan and English versions of the PHQ-
9 would perform in the same way for the deaf and hearing groups, thereby establishing 
item equivalence, was supported. 
Adaptation of the PHQ-9 
 The results of this study indicate that the adaptation of existing psychological 
measures can be successful when a strict methodology is followed.  Careful selection of 
the measure to be used for translation is important.  The suitability of the PHQ-9 for 
adaptation was supported by previous translations into a range of spoken languages 
(Brown et al., 2013; Lotrakul et al., 2008; Omoro et al., 2006; Wang et al., 2014) and its 
previous adaptation into British Sign Language (Rogers et al., 2013). 
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As with previous cross-cultural adaptation studies, ethical guidelines were closely 
followed.  There is a need for sensitivity when researching cultural minorities (APA, 2013; 
Groth-Marnat, 2009; Mason, 2005).  In view of this, specific guidelines for psychological 
testing and research with deaf people (Pollard, 2002) were adhered to.  Cultural sensitivity 
ensures that the adapted measure accurately reflects what the individual is trying to report 
(Mason, 2005).  Pollard’s (2002) ethical guidelines provided a method to achieve a 
culturally appropriate adaptation.   
The translation of a written or spoken language into a signed language with 
different grammatical structure means that linguistic equivalence is not always possible.  
For this reason, the aim in cross-cultural adaptation is to achieve conceptual equivalence 
(Mason, 2005; Montoya et al., 2004; Munro, 2009).  Linguistic equivalence describes a 
word for word translation while conceptual equivalence requires constructs to have the 
same meaning across cultures, even though they may be linguistically different (Herdman 
et al., 1997; Mason, 2005; Montoya et al., 2004).  Meticulous translation and back-
translation of the PHQ-9 ensured the meaning of items was maintained.  Of particular 
benefit to the process was the inclusion of a bilingual interpreter with mental health 
experience who had knowledge of how particular concepts such as depression and suicide 
should be approached in Auslan. Also important was the researcher’s knowledge of both 
the psychological measure to be adapted and the target language, which meant 
requirements could be clearly stated.     
The aim of conceptual rather than linguistic equivalence is borne out by the nature 
of Auslan as a visual language with a different grammatical structure. An example of why 
a direct translation may result in the true meaning being lost is seen in item 8, “Moving or 
talking so slowly that other people could have noticed? Or the opposite – being so fidgety 
or restless that you have been moving around a lot more than usual.”  The item refers to a 
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change in the individual’s normal behaviour.  For a deaf Auslan user, being noticed by 
hearing people because of their signing or speech is a common occurrence.  Signing this 
item exactly as it was written would result in the correct meaning being lost.  Instead it 
was signed as, “Do you feel you move differently, moving too slow or moving too fast; 
signing too slow or signing too fast; and you think other people could notice you.” 
Researcher involvement in the review team was essential for maintaining 
conceptual equivalence.  Even if target language skills are limited, the researcher who has 
expertise in the questionnaire to be translated can provide an invaluable insight into the 
intended meaning of each item (Moore et al., 2013).  There were instances in the 
translation process where first attempts at translations may have been acceptable in a 
casual conversational setting where context and further discussion could aid clarification 
of meaning.  In a psychological questionnaire, however, where each item has been 
constructed to represent specific depressive symptoms, no such latitude exists, and the 
researcher must ensure that the meaning of each item is clear to those responsible for 
translation.  The conceptual equivalence of the Auslan version of the PHQ-9 was further 
supported by examination of the psychometric properties of the Auslan PHQ-9 in order to 
establish its reliability and validity. 
Reliability 
It is suggested that reliability should be investigated when a new measure is 
developed.  Cronbach’s alpha is a measure of internal consistency that examines the 
average correlations between items on a measure to determine if they are reflective of the 
construct they are measuring (Nunnally & Bernstein, 1994).  In the case of this study it 
was important to establish that the newly adapted measure, the Auslan PHQ-9, displayed 
similar internal consistency to the original PHQ-9.  This would indicate that the Auslan 
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PHQ-9 items reflected the construct of depression, in the same way as the English PHQ-9 
items. 
The Auslan PHQ-9 demonstrated a high level of internal reliability, as did the 
English version of the PHQ-9 in this study, with Cronbach’s alphas of .91 and .90 
respectively. These results compare favourably to research by the developers of the PHQ-9 
who showed the measure to have good reliability in a sample of primary care and 
obstetrics-gynaecology patients with Cronbach’s alphas of .89 and .86 respectively 
(Kroenke et al., 2001).  Previous research also reported good reliability (⍺ = .81) for a 
British Sign Language adaptation of the PHQ-9 (Rogers et al., 2013).  The high level of 
reliability demonstrated by the Auslan PHQ-9 is reflective of other research and supports 
its suitability as a measure that can confidently be used for cross cultural adaptation. 
Validity 
Examining validity establishes if a test or scale measures what it was designed to 
measure (Nunnally & Bernstein, 1994).  Back translation to ensure conceptual equivalence 
is a way of establishing validity by ensuring that the translation is consistent and free of 
error; statistical analysis, however, should also be undertaken (Beaton et al., 2000).  
Concurrent validity is evidenced by the correlation between the relevant measure and 
another measure of the same construct.  With early stage research, such as the present 
study, investigating a newly emerging area of adaptation, such as Auslan, can be difficult 
due to problems establishing concurrent validity.  This is due to the lack of similar 
measures that have been adapted and validated.  Given the small number of sign language 
measures, and the need for them to be country specific, this can prove difficult for 
researchers who wish to validate newly adapted measures.  
MEASURING DEPRESSION IN DEAF ADULTS                                                      69 
 
Psychometric analysis of the DASS-21-Auslan (Osterstock, 2002) by Munro and 
Rodwell (2009) has provided evidence of good internal consistency for the DASS-21-
Auslan total score and for the depression, anxiety, and stress subscales.  Significant 
negative correlations indicated that higher levels of functioning, as assessed by the Auslan 
Outcome Rating Scale, were associated with lower levels of distress, as assessed by the 
DASS-21-Auslan total scores.  Munro and Rodwell reported that the preliminary data on 
the DASS-21-Auslan was promising and provided an important resource for future 
research on assessment measures for Auslan users (Munro & Rodwell, 2009).  Data 
obtained from the present study identifies the DASS-21-Auslan as a reliable measure.  A 
high level of internal consistency was evident for the depression subscale and good 
reliability indicated for the anxiety and stress subscales and DASS-21-Auslan total score.  
On this basis the DASS-21-Auslan was used to examine concurrent and discriminant 
validity on the Auslan PHQ-9. 
The PHQ-9 is a measure of depression, therefore, the depression subscale of the 
DASS-21-Auslan was used to establish concurrent validity for the Auslan version of the 
PHQ-9.  The strong correlation between the Auslan PHQ-9 and the depression subscale of 
the DASS-21-Auslan indicated that the Auslan PHQ-9 represents the underlying construct 
it is measuring, namely depression.  Correlations between the Auslan PHQ-9 and the 
DASS-21-Auslan anxiety and stress subscales were also significant.  Although a positive 
linear relationship was evident between the Auslan PHQ-9 and all subscales of the DASS-
21-Auslan, the strongest correlation was between the Auslan PHQ-9 and the DASS-21-
Auslan depression subscale. Therefore, the lower correlations between the Auslan PHQ-9 
and the anxiety and stress subscales of the DASS-21-Auslan provided some evidence of 
discriminant validity. 
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Factor Analysis 
As well as establishing internal reliability of a newly adapted scale, attention 
should be given to factor analysis, that is, whether the new measure has retained the same 
underlying factor structure as the original measure.  Even when the internal consistency of 
the adapted scale is comparable to the original, the underlying factor structure may have 
changed (Crowe, 2002; Rogers, Young, Lovell, Campbell, et al., 2013).  Evidence of 
factor analysis of signed language adaptations is limited.  The British Sign Language 
adaptation of the PHQ-9 found evidence of two components when principal components 
analysis was undertaken (Rogers, Young, Lovell, Campbell, et al., 2013).  Research 
predominantly indicates a one factor structure in both the original version (Gilbody et al., 
2007; Hansson et al., 2009; Kroenke et al., 2001; Reddy et al., 2010) and spoken language 
adaptations (Huang, et al., 2006; Wang et al., 2014).  The present study supports this 
evidence with a principal components analysis finding items loaded strongly onto one 
component for the Auslan version of the PHQ-9, which explained 60.27% of the variance.  
One component was also identified in the English version of the PHQ-9 and explained 
57.21% of the variance suggesting a single factor structure.   
Researchers may be deterred from factor analyses due to the need for large sample 
sizes (De Winter et al., 2009).  Large sample sizes can be difficult to secure, however, 
when conducting psychological research within cultural minorities.  This has the potential 
to limit the type of statistical analyses employed.  While larger sample sizes will produce 
more reliable results it is suggested that sample sizes greater than 30 will suffice for most 
statistical analyses (Breakwell et al., 2006). When conducting principal components 
analysis absolute sample sizes have been recommended (Cattell, 1978; Comrey, 1973; 
Guildford, 1974).  Subsequent research has indicated that smaller samples should not be 
discounted (De Winter et al., 2009).  Variable number, communality of the variables, and 
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factor to variable ratio should all be considered.  Good factor recovery has been obtained 
from a sample to variable ratio of 3:1 (Barrett & Kline, 1981).   Sample sizes below 50 
have produced good quality results and for a one factor model with low to medium factor 
loadings and communalities, a sample size as low as 10 may suffice (De Winter et al., 
2009).  Given the strong factor loadings and factor to variable ratio in the present study, 
the deaf sample of 34 appears sufficient to establish a single factor structure for the Auslan 
PHQ-9. 
Differential Item Functioning 
In the process of developing new measures or adapting existing measures, DIF 
analysis allows us to establish whether individual test items are performing in the same 
way across different groups of participants (Zumbo, 2006).  DIF examines the potential for 
individual test items to be a source of bias and seeks to establish item equivalence. 
Two methods were employed to examine potential item bias, Zumbo’s (1999) 
ordinal logistic regression and TestGraf (Ramsay, 2000), a nonparametric kernel-
smoothing technique for graphically displaying group differences.  First, ordinal logistic 
regression was used to identify DIF (Zumbo, 1999).  This analysis flagged five items as 
being statistically significant for DIF, items 1, 3, 4, 5, and 7.  DIF needs to be assessed in 
terms of the effect size, however, and for these individual items effect sizes were not large 
enough to warrant concerns for item bias.  Results indicated no bias exists in the Auslan 
PHQ-9 that is causing participants to respond in a different manner to hearing participants 
on the written English PHQ-9. 
Several of the items flagged for DIF required additional attention during the 
adaptation process.  For these items, concerns were raised early in the translation process 
that conceptual equivalence had not been established.  Items 1 and 3 each required three 
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rounds of translation and back translation before the translation team were satisfied that 
conceptual equivalence was achieved.  Items 5 and 7 each required two rounds of 
translation and back translation.  In contrast, item 4, despite showing evidence of DIF, was 
a relatively brief item that required only one translation and back translation.  The fact that 
it was flagged may serve to highlight the importance of treating all items with the same 
rigour when pursuing conceptual equivalence.  
It is worth noting that Item 8, despite being the longest and most difficult item to 
translate and requiring three rounds of translation and back translation to achieve 
conceptual equivalence, showed no sign of item bias. The item reflected two extremes of 
psychomotor changes as well as two types of behaviour and finally the ability to assess if 
others are aware of these changes. It could be argued that the rigorous methods and care 
taken to ensure conceptual equivalence of this item have provided sound results.  
The second method employed to examine potential item bias was TestGraf, which 
graphically displays group differences in terms of how participants respond to individual 
items on a particular scale. A visual examination suggested some differences between the 
focal group (hearing English users) and the reference group (deaf Auslan users) for item 1, 
item 3, and item 5.  These three items were also highlighted as being statistically 
significant for DIF using Zumbo’s OLR method and were among the items that required 
extra attention during the adaptation process, with additional rounds of translation and 
back translation needed before conceptual equivalence was achieved.  Despite the space 
between the two curves being identified as indicative of possible item bias, composite DIF 
values for these three items did not achieve the level required before an item can be 
considered to show item bias. 
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In summary, the aim of this research was to produce a conceptually and 
psychometrically equivalent Auslan version of the PHQ-9 that would retain the 
psychometric properties of the original measure.  These results have established the 
internal consistency and concurrent validity of the newly adapted measure and revealed a 
one factor structure.  There were promising results from the DIF analyses which showed 
no item bias between the Auslan PHQ-9 and the English PHQ-9 indicating that the two 
groups of participants were responding to the items on the Auslan PHQ-9 and the written 
English PHQ-9 in the same manner.  Differences are related to the construct being 
measured, depression, rather than to a response bias. 
Limitations                                                                                                                           
There are limitations within this research that need to be considered.  One of these 
is the small sample of deaf Auslan users.  Despite an extensive recruitment process 
Australia wide, it proved difficult to recruit participants.  A larger sample size would have 
provided more scope for psychometric analysis.  In particular, a larger sample would allow 
confirmatory factor analysis to be carried out on a sample of Auslan users.  Principal 
components analysis identified two factors in the British Sign Language version of the 
PHQ-9, however, the results for the Auslan PHQ-9 were consistent with other research that 
identified a single factor.  Examination of a larger sample and inclusion of confirmatory 
factor analysis may provide further support for the single factor structure.  
A small sample size has the potential for limited diversity which may result in 
sample bias.  Ideally the heterogeneity of a population should be represented when 
conducting research on psychological assessment.  The adapted measure has the potential 
to be accessed by a wide ranging population and should be validated on a representative 
group.  In the case of this research, it is unclear if the deaf sample was representative of the 
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population from which it was drawn.  Although small sample sizes present limitations they 
have a place in providing useful information for new areas of research, particularly within 
cultural minorities such as this, where large numbers of participants can be difficult to 
access. 
The online survey required participants to have access to a computer, smartphone, 
or tablet.  While these items are commonly used, there is a possibility that some 
individuals may have been prevented from participating in the study through lack of access 
to an appropriate device. The online medium, however, provides the most appropriate 
method for presenting the Auslan videos and has the potential to reach a larger number of 
deaf individuals located across Australia. 
Finally, the online survey did not contain a screening question to assess if 
individuals had previous symptoms of depression or existing mental health problems.  The 
use of a screening question can alert researchers to pre-existing conditions that may 
influence results. 
Future Research 
 This research focuses on one native signed language, Auslan, and a specific 
psychological questionnaire, the PHQ-9.  The methodology used was based on guidelines 
that are widely used in spoken language adaptation (Beaton, Bombadier, Guillemin, & 
Feraz, 2000; Guillemin, Bombadier, & Beaton, 1993).  By integrating successful signed 
language methodology (Mason, 2005; Montoya et al., 2004; Moore et al., 2013; Munro & 
Rodwell, 2009; Rogers et al., 2013; Smeijers et al., 2014) and following ethical guidelines 
(Pollard, 2002), a conceptually equivalent and psychometrically sound Auslan adaptation 
of the PHQ-9 has been produced.  This methodology would be suitable for further Auslan 
adaptations of selected psychological measures that fit the suggested criteria for successful 
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adaptation.  This methodology also has the potential to be applied more widely to other 
signed language adaptations. 
Although this was a validation study, some inferences can be drawn from the data.  
A score of less than 10 on the PHQ-9 is indicative of mild, minimal, or no depressive 
symptoms. The number of individuals in the deaf sample who scored below 10 on the 
PHQ-9 was significantly lower than in Kroenke et al.’s (2001) validation study indicating 
lower rates of no depression or subthreshold depression in the deaf sample.  The number of 
individuals in the hearing sample in the present study who scored below 10 on the PHQ-9 
was also significantly lower than the original validation study, again indicating lower rates 
of no depression or subthreshold depression.  Despite the cut off score of 10 having high 
sensitivity and specificity in initial validation studies, further research into optimal cut offs 
for detecting depression have produced varied results with cut off scores between 8 and 11 
reported (Manea et al., 2012).  Given the early stage of research into the Auslan PHQ-9 
and the small sample size in this study, further research on the use of the Auslan PHQ-9 
within the signing deaf population is required.  In particular, a comparison of clinical and 
nonclinical samples and the inclusion of a diagnostic interview is needed before estimates 
can be made on the prevalence of depression in this population. 
Future research could be strengthened by the inclusion of a semi structured clinical 
interview for participants.  A diagnostic semi structured clinical interview is considered the 
“gold standard” in the diagnosis of depression and provides a suitable option for large or 
small participant groups.  This is supported by previous cross-cultural PHQ-9 research 
which used an adapted version of the PHQ-9 and a semi structured clinical interview to 
assess the reliability and validity of a version of the PHQ-9, modified for use by 
Aboriginal or Torres Strait Islanders, with a sample size of 34 participants (Esler et al., 
2008).  
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Further evaluation of the Auslan PHQ-9 should involve a comparison of a clinical 
and non-clinical group of participants.  This method was successfully undertaken by 
Munro and Rodwell (2009) whose research examined the reliability and validity of an 
Auslan version of a measure of overall functioning in a clinical (n = 44) and non-clinical 
(n = 55) group.  A study of this type is amenable to smaller sample sizes and allows deaf 
Auslan users to be compared with other deaf Auslan users, thereby going further to 
establish norms for this population. 
In addition, researchers should consider a longitudinal study to examine test-retest 
reliability, which can be useful in providing a measure of the stability of the Auslan PHQ-
9 over time.  Given the popularity of the PHQ-9 as a measure to monitor an individual’s 
progress over a period of time, a stable test-retest result would provide some evidence of 
the sensitivity to change of the Auslan PHQ-9.  This would provide support for the Auslan 
version to be used to monitor symptoms of depression. 
Implications 
The Auslan PHQ-9 can provide mental health practitioners with a reliable method 
of assessing and monitoring depression and depressive symptoms that can be completed by 
deaf Auslan users in their native language.  It is common for deaf adults to feel vulnerable 
and isolated when accessing health services (Briffa, 1999; Steinberg et al., 2006).  While 
Auslan interpreters can assist deaf adults when completing diagnostic or screening 
measures in written English, there are shortages of suitably qualified interpreters (Slegers, 
2010).  Interpreters may also differ in their professional experiences and individual 
changes may occur within each translation raising questions of reliability (Moore, et al., 
2013; Sheppard, 2011).  The Auslan version of the PHQ-9 has the potential to be presented 
in a questionnaire via a computer, tablet, or smartphone.  It can be easily administered and 
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results of this study indicate it provides a culturally and linguistically appropriate measure 
of depression that can contribute to establishing accurate rates of depression in deaf Auslan 
users by reducing misunderstanding and misdiagnosis. 
The Auslan version of the PHQ-9 provides an additional resource for use in future 
research.  Accurate measures facilitate precise assessment and monitoring of mental health 
and allow reliable research to be undertaken.  Inadequate assessment methods have been 
cited as one of the factors responsible for the inconsistencies in depression prevalence rates 
among the deaf population (Connelly et al., 2006; Øhre et al., 2011).  There is a lack of 
validated measures to draw on when conducting research within the deaf population.  An 
Auslan version of a reliable and widely used depression measure has the potential to be 
used in further Auslan adaptations of psychological measures to establish concurrent 
validity.   
This study has extended previous sign language adaptation studies by examining 
item equivalence.  By establishing that the Auslan and English versions of the PHQ-9 are 
performing in the same manner across the deaf and hearing groups, clinicians and 
researchers can be confident that any differences in the two populations are due to the 
underlying construct of depression. The use of item response theory, in particular DIF, is 
an important tool for establishing the success of cross cultural adaptations (Zumbo, 2006), 
and should be used in future adaptation research. 
Conclusion 
At the core of psychological research are the measures used to obtain data. These 
measures must be fit for purpose.  Translation into other spoken languages is a regular 
occurrence, with stringent validation of the measure to ensure its psychometric properties 
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are equivalent to those of the original.  This same consideration should be applied when 
providing measures for those individuals whose first language is a signed language. 
The items on the PHQ-9 exclusively represent the nine criteria used to make a 
diagnosis of a depressive disorder that are identified by the DSM-V (APA, 2013).  It is a 
brief and easily administered questionnaire that can inform a diagnosis of depression or 
assess symptom severity.  The current study has provided promising results for an Auslan 
version of the PHQ-9 as a culturally appropriate measure for Auslan users.  Initial 
psychometric testing, although on a small sample, has shown it to be a valid, reliable, and 
equivalent measure of depression.  Further, the medium in which it has been created, 
allowing online access to the measure, has the potential to provide future researchers and 
health professionals with a tool to measure and monitor depression and depressive 
symptoms in deaf adults whose first language is Auslan. 
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Appendix A 
Plain Language Information Statement for Deaf Participants  
Plain Language  
Information Statement                         
Measuring mental health among Deaf adults in Australia 
You are invited to participate in research being conducted by Ms Shane Lake, a Master of 
Applied Science (Psychology) student at Federation University, under the supervision of 
Professor Suzanne McLaren, Dr Angela Gent, Professor Rapson Gomez, and Professor 
Britt Klein. This research involves translating a questionnaire about mental health and well-
being into Auslan. The information you provide will help us determine if it is a good measure 
of mental health. This will assist Deaf people who use Auslan by ensuring they have access 
to appropriate measures of mental health.    
The information you provide will be completely anonymous. You will not be asked to provide 
your name and we will not be able to link you to the information you provide.  
If you volunteer to participate you will be asked to complete an online survey, which contains 
some short videos in Auslan. They will consist of some background information (e.g. age, 
gender) and several short questionnaires. The questionnaires cover areas such as how you 
have felt or behaved in the past two weeks, and how you feel about your life in general.    
It is important that we get a wide range of Auslan users to complete the survey. You don’t 
need to be experiencing concerns about your well-being to participate.  By participating you 
will help us ensure that in the future Deaf people will have a questionnaire in Auslan so they 
can give accurate feedback to their doctor or counsellor about how they are feeling.    
Your participation in this research is voluntary and you can withdraw from participation at 
any time up until the online survey is completed. Once the survey is completed and entered 
into the computer it cannot be identified, so withdrawing from the study at this point will not 
be possible.  
The researchers understand that some of the questions could bring up some feelings that 
you would like to talk to someone about. Should you experience any distress from 
completing the survey we encourage you to see your doctor or contact Beyond Blue or 
Lifeline. 
Thank you for considering participation in this research. 
Beyond Blue 
TTY: Call the National Relay Service at 133 677 and then dial/quote 1300 22 463 
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Chat online: www.beyondblue.org.au 
4pm to 10pm (AEST) 7 days a week,  
Email: bb@beyondblue.org.au Get a response in 24 hours 
Get a response in 24 hours 
Voice: 1300 22 4636  24 hours a day, 7 days a week (local call cost from landline) 
Lifeline 
TTY: Call the National Relay Service at 133 677 and then dial/quote 13 11 14 
Voice: 13 11 14 
24 hour counselling, information and referral (the cost of a local call) 
 
 
If you have any questions, or you would like further information regarding the project titled Measuring 
mental health among Deaf adults in Australia, please contact the Principal Researcher, Professor 
Suzanne McLaren of the School of Health Sciences and Psychology  
PH: 5327 9628 
EMAIL:  s.mclaren@federation.edu.au             
 
Should you (i.e. the participant) have any concerns about the ethical conduct of this research project, please contact the 
Federation University Ethics Officer, Research Services, Federation University Australia, PO Box 663, Mt Helen VIC 
3353.   Telephone:  (03)  5327 9765, Email:  research.ethics@federation.edu.au 
 
CRICOS Provider Number 00103D 
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Appendix B 
Plain Language Information Statement for Hearing Participants 
Plain Language  
Information Statement                         
Measuring mental health among Deaf adults in Australia 
You are invited to participate in research being conducted by Ms Shane Lake, a Master of 
Applied Science (Psychology) student at Federation University, under the supervision of 
Professor Suzanne McLaren, Dr Angela Gent, Professor Rapson Gomez, and Professor 
Britt Klein. This research involves translating a questionnaire about mental health and well-
being into Australian sign language (Auslan). This will assist Deaf people who use Auslan 
by ensuring they have access to appropriate measures of mental health.    
To do this we also require hearing adults to complete the same information  
in written English. 
The information you provide will be completely anonymous. You will not be asked to provide 
your name and we will not be able to link you to the information you provide.  
If you volunteer to participate you will be asked to complete an online survey. This will 
consist of some demographic information (e.g. age, gender) and two questionnaires. The 
questionnaires cover areas such as how you have felt or behaved in the past two weeks. It 
is important that we get a wide range of people to complete the survey. You don’t need to 
be experiencing concerns about your well-being to participate.      
Your participation in this research is voluntary and you can withdraw from participation at 
any time up until the online survey is completed. Once the survey is completed and entered 
into the computer it cannot be identified, so withdrawing from the study at this point will not 
be possible.  
The researchers understand that some of the questions could bring up some feelings that 
you would like to talk to someone about. Should you experience any distress from 
completing the survey we encourage you to see your doctor or contact Beyond Blue or 
Lifeline. 
Thank you for considering participation in this research. 
Beyond Blue 
Phone: 1300 22 4636  
24 hours a day, 7 days a week (local call cost from landline) 
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Chat online: www.beyondblue.org.au 4pm to 10pm (AEST) 7 days a week,  
Email: bb@beyondblue.org.au Get a response in 24 hours 
Lifeline 
Phone: 13 11 14  
24 hour counselling, information and referral (the cost of a local call) 
 
 
If you have any questions, or you would like further information regarding the project titled  
Measuring mental health among Deaf adults in Australia, please contact the Principal Researcher,  
Professor Suzanne McLaren of the School of Health Sciences and Psychology 
PH: 5327 9628 
EMAIL:  s.mclaren@federation.edu.au 
 
Should you (i.e. the participant) have any concerns about the ethical conduct of this research project,  
please contact the Federation University Ethics Officer, Research Services,  
Federation University Australia, PO Box 663, Mt Helen VIC 3353.    
Telephone:  (03)  5327 9765,  
Email:  research.ethics@federation.edu.au 
 
CRICOS Provider Number 00103D 
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Appendix C 
Demographics Questionnaire for Deaf Participants 
Demographic Information 
1. What is your age (in years)? 
 
                           
2. What is your gender? Male      Female                    
 
3. Which term would you use to describe yourself? 
 Deaf  
 Hard of Hearing (HH)  
 Deaf  
 None of the above  
 Other (describe) ……………………………………………….. 
 
4. What language do you prefer to use? 
 Auslan           
Signed English         
Speech and sign  
Speech    
Other ……………………………………………….. 
 
5. Onset of hearing loss: 
 Birth            6 years to 18 years of age  
 Less than 3 years of age                     Over 18 years of age  
 3 to 5 years of age  Not sure  
 
6. What is your degree of hearing loss? 
 Mild (20 – 40 dB)  
 Moderate (40 – 55 dB)  
 Moderately severe (55 – 70 dB)  
 Severe (70 – 90 dB)  
 Profound (90 – 120 dB)  
    Not sure  
 
7. Do you use any technical/hearing support? 
 Hearing Aids  None  
 Cochlear Implant  Other (describe) ………………………………………. 
 
8. Do you have family members who sign? (please select all that apply)  
Mother  Sister  
Father  Brother  
Other family    
 
 
9. Do you have family members who are deaf / HH? (please select all that apply)  
Mother  Sister  
Father  Brother  
Other family    
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10. Where do you live?                                               
City (Metropolitan)                                                 
Country (Regional)  
Remote   
 
11. What is your sexual orientation? 
Straight (Heterosexual)                                                 
Gay  
Lesbian  
Bisexual  
Other  
                                                             
12. What is your relationship status? 
 Single  
Married/de facto  
Separated/divorced  
Widowed  
Other …………………………………………….. 
 
13. What was the highest level of schooling you achieved? 
 Primary school  
Secondary school  
TAFE/Trade certificate  
Tertiary (undergraduate degree)  
Tertiary (postgraduate degree)  
Other (please specify) ……………………………………………… 
 
14. What type of pre-school did you attend? 
 Deaf        Mainstream with deaf unit  
 Mainstream  Other (Describe) ………………………………………. 
15. What type of primary school did you attend? 
 Deaf        Mainstream with deaf unit  
 Mainstream  Other (Describe) ………………………………………. 
16. What type of secondary school did you attend? 
 Deaf        Mainstream with deaf unit  
 Mainstream  Other (Describe) ………………………………………. 
17. Are you currently employed? 
 Yes, full-time  
Yes, part-time/casual  
No   
Studying  
Retired  
Other (e.g. volunteer/ unpaid work) …………………………………………. 
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Appendix D 
Demographics Questionnaire for Hearing Participants 
 
Demographic Information 
1. What is your age (in years)? 
 
                           
2. What is your gender? Male      Female                    
 
3. What language do you prefer to use? 
 English         
Other ……………………………………………….. 
 
4. Where do you live?                                               
Metropolitan (City)                                                 
Regional (Country)  
Rural or remote   
 
5. What is your sexual orientation? 
Straight (Heterosexual)                                                 
Gay  
Lesbian  
Bisexual  
Other  
                                                             
6. What is your relationship status? 
 Single  
Married/de facto  
Separated/divorced  
Widowed  
Other …………………………………………….. 
 
7. What was the highest level of schooling you achieved? 
 Primary school  
Secondary school  
TAFE/Trade certificate  
Tertiary (undergraduate degree)  
Tertiary (postgraduate degree)  
Other (please specify) ……………………………………………… 
 
8. Are you currently employed? 
 Yes, full-time  
Yes, part-time/casual  
No   
Studying  
Retired  
Other (e.g. volunteer/ unpaid work) …………………………………………. 
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Appendix E 
Patient Health Questionnaire 9 (PHQ-9) English Back Translation of Auslan Version 
Patient Health Questionnaire-9 (PHQ-9) Auslan Version 
The following consists of nine questions surrounding how you have felt over the last two weeks 
Answer the following questions using this scale 
0 – not at all 
1 – several times 
2 – every second day (over half of the two weeks) 
3- Nearly every day (again and again) 
Not 
at all 
Several 
days 
More than 
half of the 
two week 
period 
Nearly 
every 
day 
 
1.   Did you previously have enjoyment and find now your 
enjoyment level is lower or non-existent? 
0 1 2 3 
 
2.   Have you felt low, depressed or worthless? 0 1 2 3 
 
3.   Have you finding it hard to settle, waking up through night 
and had disturbed sleep or sleeping too much? 
0 1 2 3 
 
4.   Have you felt a lack of energy or feeling tired? 0 1 2 3 
 
5.   Do you have a lack of appetite or overeaten (eating too 
much)? 
0 1 2 3 
 
6.   Have you viewed yourself negatively or felt judged by others 
and let yourself or family down? 
0 1 2 3 
 
7.   Have you found it hard to concentrate and become easily 
distracted when doing things such as reading the paper, watching 
TV or when doing other things? 
0 1 2 3 
 
8.   Do you feel you move differently, moving too slow or moving 
too fast and you think other people could notice you?  
0 1 2 3 
 
9.   Have you thought of self-harming or suicide or even that 
people would prefer if you were not around? 
0 1 2 3 
Relating the 9 questions to the areas: - work life  - home life - social life  
Have any of the 9 problems caused difficulty for you? Four choices: 
 
Not difficult 
at all 
Little 
difficult 
Very 
difficult 
Extremely 
difficult 
 
 
 
 
 
 
 
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Appendix F 
Patient Health Questionnaire 9 (PHQ-9) 
Patient Health Questionnaire-9 (PHQ-9) 
Over the previous 2 weeks, how often have you been bothered by any of the following 
problems? 
(Use “✔” to indicate your answer) 
 
Not at 
all 
Several 
days 
More than 
half of the 
two week 
period 
Nearly 
every 
day 
 
1.   Little pleasure or little interest in doing things 0 1 2 3 
 
2.   Feeling down, depressed, or hopeless 0 1 2 3 
 
3.   Trouble falling or staying asleep, or sleeping too much 0 1 2 3 
 
4.   Having little energy or feeling tired 0 1 2 3 
 
5.   Poor appetite or overeating 0 1 2 3 
 
6.   Feeling negative about yourself or that you are a failure   
      or have let yourself or your family down 
0 1 2 3 
 
7.   Trouble concentrating on things, such as reading the  
      newspaper or watching television 
0 1 2 3 
 
8.   Moving or talking so slowly that other people could have  
      noticed? Or the opposite — being so fidgety or restless   
      that you have been moving around a lot more than usual 
0 1 2 3 
 
9.   Thoughts that you would be better off dead or of hurting 
      yourself in some way 
0 1 2 3 
     
If you ticked off any of the problems above, how difficult has it been for you to do your work, take care 
of things at home or get along with other people because of these problems? 
 
Not difficult 
at all 
Somewhat 
difficult 
Very 
difficult 
Extremely 
difficult 
 
 
 
 
 
 
 
 
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Appendix G 
Depression Anxiety Stress Scale (DASS-21) English Back Translation of Auslan Version 
Depression Anxiety Stress Scale (DASS-21) Auslan Version 
This video is about feelings or emotions. Please use your answer page to show how you felt in 
the last week. 
I will describe different feelings. After I describe each feeling please circle one answer on your 
paper, to show how much you had that feeling in the last week. 
For your answer choose Never, Sometimes, Often, or Always. Please pick only one answer. 
Here is an example: “I had headaches.” If you did not have headaches in the past week circle 
Never. 
If you had headaches a few times, circle Sometimes. 
If you had headaches many times, circle Often. 
If you had headaches for the whole week, circle Always. 
If you miss something on the video you can rewind and watch it again. Pause the tape if you 
need more time to answer. 
 
 
PLEASE NOTE CHANGES REQUIRED:  
Change script that is highlighted in bold to script below in italics. 
 
• This video is about feelings or emotions. Please use your answer page to show how you 
felt in the last week. CHANGE TO: This scale is about feelings or emotions. Please select 
an answer to show how you felt in the last week. 
• …circle one answer on your paper… CHANGE TO: …select one answer… 
• …circle… CHANGE TO: …select…  
• If you miss something on the video you can rewind and watch it again. Pause the tape if 
you need more time to answer. CHANGE TO: the questions will appear one at a time on 
the screen, you need to answer each question so you can move on to the next question 
NOTE: On the actual questions below the instructions for how to answer have been repeated by 
the Auslan interpreter with the first four questions. The following change will be required to 
these instructions: 
Please circle one answer on your paper: Never, Sometimes, Often, or Always. CHANGE TO: 
Please select one answer that applies to you: Never, Sometimes, Often, or Always. 
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1 After being busy it was difficult to calm down. 
Please circle one answer on your paper: Never, Sometimes, Often, or Always. 
2 My mouth felt dry. 
Please circle one answer on your paper: Never, Sometimes, Often, or Always. 
3 I did the same things as before, but I did not enjoy them. No positive feeling. 
Please circle one answer on your paper: Never, Sometimes, Often, or Always. 
4 It was difficult to breathe, but I didn’t know why. 
Please circle one answer on your paper: Never, Sometimes, Often, or Always. 
5 I had no motivation. 
6 I over-reacted to situations. 
7 I felt shaky (e.g. my hands trembled). 
8 I had to keep moving, I couldn’t be still. I needed something to do. 
9 I was worried that I might panic in front of other people. 
10 I felt that I had no future. 
11 I got annoyed easily. 
12 I couldn’t relax. 
13 I felt sad or depressed. 
14 I hated interruptions. I had no patience. 
15 I was so nervous I nearly panicked. 
16 I wasn’t interested in anything, couldn’t be bothered. 
17 I thought I was worth nothing, hopeless. 
18 People made me upset easily. 
19 I felt my heart beating too fast or stopping, but didn’t know why. 
 
20 I felt scared, but there was nothing there to frighten me. 
21 I thought my life had no meaning. 
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Appendix H 
Depression Anxiety Stress Scale (DASS-21) 
Depression Anxiety Stress Scale (DASS-21)  
Please read each statement and circle a number 0, 1, 2 or 3 which indicates how much the 
statement applied to you over the past week. There are no right or wrong answers. Do not spend 
too much time on any statement. 
The rating scale is as follows: 
0 = Did not apply to me at all - NEVER 
1 = Applied to me to some degree, or some of the time - SOMETIMES 
2 = Applied to me to a considerable degree, or a good part of time - OFTEN 
3 = Applied to me very much, or most of the time - ALMOST ALWAYS 
1 I found it hard to wind down 0 1 2 3 
2 I was aware of dryness of my mouth 0 1 2 3 
3 I couldn’t seem to experience any positive feeling at all 0 1 2 3 
4 I experienced breathing difficulty (e.g., excessively rapid 
breathing, breathlessness in the absence of physical exertion) 
0 1 2 3 
5 I found it difficult to work up the initiative to do things 0 1 2 3 
6 I tended to over-react to situations 0 1 2 3 
7 I experienced trembling (e.g., in the hands) 0 1 2 3 
8 I felt that I was using a lot of nervous energy 0 1 2 3 
9 I was worried about situations in which I might panic and make 
a fool of myself 
0 1 2 3 
10 I felt that I had nothing to look forward to 0 1 2 3 
11 I found myself getting agitated 0 1 2 3 
12 I found it difficult to relax 0 1 2 3 
13 I felt down-hearted and blue 0 1 2 3 
14 I was intolerant of anything that kept me from getting on with 
what I was doing 
0 1 2 3 
15 I felt I was close to panic 0 1 2 3 
16 I was unable to become enthusiastic about anything 0 1 2 3 
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17 I felt I wasn’t worth much as a person 0 1 2 3 
18 I felt that I was rather touchy 0 1 2 3 
19 I was aware of the action of my heart in the absence of physical 
exertion (e.g., sense of heart rate increase, heart missing a 
beat) 
0 1 2 3 
20 I felt scared without any good reason 0 1 2 3 
21 I felt that life was meaningless 0 1 2 3 
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Appendix I 
Information Flyer for Deaf Participants With QR Code 
 
 
 
 
 
                       Over 18? Use Auslan?  
We have a questionnaire in Auslan about mental health.  
We want to know - is it a good Auslan questionnaire? 
We need lots of people to complete an online survey. 
Go to: http://auslan.fedehealth.org.au 
                                                            Or scan here for online survey                                       
 
 
 
 
 
 
 
 
 
 
 
 
  
AUSLAN USERS 
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Appendix J 
Information Flyer for Hearing Participants With QR Code 
 
 
 
 
Adults needed for an important study on mental health.  
You don’t need to have mental health problems. 
A wide range of adults required to complete a short 
survey about mental health and wellbeing. 
For more information go to: http://vocal.fedehealth.org.au 
       Scan here to go directly to online survey    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ARE YOU OVER 18? 
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Appendix K 
Example of Cover Letter Sent to Groups and Organisations for the Deaf 
 
\ 
 
To 
Dear 
My name is Shane Lake and I hope you can share some information with your group. I am 
conducting an online survey as part of my Masters research at Federation University 
Australia. I am very passionate about this topic.  
I am looking for Deaf, deaf or hard of hearing adults over 18 years of age who use Auslan 
to complete an online survey. I have translated a mental health questionnaire into Auslan. 
The translation was done with the help of Vicdeaf. Now I need to make sure that it is a 
reliable questionnaire. 
It is important that I get a wide range of Auslan users to complete the survey. You don’t 
need to be experiencing concerns about your well-being to participate. The survey is 
completely anonymous. No names are required and there will be no way of identifying you 
from any of the information you give.  
Can you participate? Do you know someone who can participate? If you are interested in 
helping there is a link to the online survey provided below. You can find out about the 
study and what is required.  
Link to online survey:  
http://auslan.fedehealth.org.au 
If you have any questions please contact me. 
Kind Regards 
Shane Lake 
School of Health Sciences 
 Mt Helen Campus 
 Federation University of Australia 
 Email: shaneplake@students.federation.edu.au 
 Mobile:  0467 024 666  
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Appendix L 
Federation University Human Research Ethics Committee Approval 
Approval 
Human Research Ethics Committee 
 
 
 
 
Principal Researcher: Suzanne McLaren 
Other/Student Researcher/s: Angela Gent 
Britt Klein 
Rapson Gomez 
Shane Lake 
School/Section: SHSP 
Project Number: A14-154 
Project Title: Measuring mental health among Deaf adults in Australia 
For the period: 06/01/2015 to 02/09/2015 
 
Please quote the Project No. in all correspondence regarding this application. 
 
REPORTS TO HREC: 
 
A final report for this project must be submitted to the Ethics Officer on: 
2 October 2015 
 
These report forms can be found at: 
http://federation.edu.au/research-and-innovation/research-support/ethics/human-
ethics/human-ethics3 
 
Fiona Koop 
 
 
Ethics 
Officer 
6 Jan 
2015 
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Appendix M 
Federation University Human Research Ethics Committee Amendment Approval 
Amendment Approval 
Human Research Ethics Committee 
 
 
 
Principal Researcher: Professor Suzanne McLaren 
Other/Student Researcher/s: Ms Shane Lake 
Dr Angela Gent 
Professor Rapson Gomez 
Professor Britt Klein 
School/Section: SHSP 
Project Number: A14-154 
Project Title: Measuring mental health among Deaf adults in Australia. 
For the period: 06/01/2015 to 02/03/2016 
 
Please quote the Project No A14-154 in all correspondence regarding this 
application. 
 
Amendment Detail: The Outcome Rating Scale-Auslan has been removed from 
the project.  Further statistical analysis will be undertaken. 
 
Extension Date: 02/03/2016 
 
REPORTS TO HREC: 
 
A final report for this project must be submitted to the Ethics Officer on: 
2 April 2016 
 
These report forms can be found at: 
http://federation.edu.au/research-and-innovation/research-support/ethics/human-
ethics/human-ethics3 
 
Fiona Koop 
 
 
Ethics 
Officer 
6 Oct 
2015 
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Appendix N 
Federation University Human Research Ethics Final Report 
Annual/Final Project Report                 Federation 
Human Research Ethics Committee                                      UNIVERSITY• AUSTRALIA            
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